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— | l H E defgn of. the following 


public. a comprehenſive view of the 


f preſent ſtate of Electricity, reduced 


into as ſmall a compaſs as the nature 


of the ſcience would admit. It is 


divided into four parts, in each of 
which are contained ſuch particulars, 


as had leſs connection with the reſt; 


and the diſtinct view of which, it 
was thought, might be a means of 
preventing a confuſion of ideas in the 
minds of thoſe readers, who before 
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1 PREFACE. 


W not been much converſant with. 
the — 


The Griſt part treats of 1 Jaws 


of Electricity only; i. e. of ſuch 
natural laws concerning Electricity, 
as by innumerable experiments, have 
been found uniformly true, and are 


independent on any hypotheſis, In 


this part, the Author has not 1 
ſeended to any particulars, which were 


not clearly aſcertained, or which were 
inconfiderable ; but he has, at the 


fame time, taken care not to omit 


any thing material, or which ſeemed 
to promiſe. future diſcoveries. 


The ſecond part is merely Aypo⸗ 
thetical; relating not to facts, but 
to opinions. The great improbabi- 
lity of moſt of theſe hypotheſes de- 


termined the Author to render this 


. part 


Part of 15 ; work a8 ; ſhort as. s polli- 


ble. „ 


The third par t contains $7 bog, prac- | 


Beal branch of Elèctricity. Here 


the Author has taken care to inſert A 
deſcription of all the new improve- 
ments, in the apparatus; which ſerve 
| to leſſen the expence of it, and at 


the ſame time, to facilitate the per- 
formance of the experiments. As 
to the experiments themſelves, he has 


| chiefly inſiſted on a few principal 


ones, which ſeemed moſt neceſſary 


to illuſtrate, and confirm the laws of 
Electricity; - omitting a great num- 
ber of others, which he has met 
with, as they appeared to be only 
variations of the former. He has 
however given an account of ſome 
others, which, though not abſo- 
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viii PREFACE. 
utly neceſſary, ſeemed very deſery- 
ing of notice. ö 

The fourth 1 laſt part contains 

a brief account of the principal ex- 

periments, which have, been made 
by the Author himſelf, in purſuance 
of what occurred to him in the 
courſe of his ſtudies in this branch 
of philoſophy. In this part he has 
omitted to mention, not only thoſe 
attempts, | which did not produce 
any conſiderable effect, but alſo the 
innumerable conjectures he formed 
about them and others, not yet 
brought to the teſt of actual obſerva- 


tion, 


FT ke Author takes this opportunity 
of acknowledging the obligations he 


is under to leveral of his ingenious 
EE friends, 


re cy X 1 23 
33 : F £ 
5 , b N ' F F 2 
1 1 4 1 ö * : 


tends © various experiments, and 
remarks, * communicated by them; 3 
and particularly to Mr. n 
HenLy,. who has done as much as 
laid in his power to inform him 
of every particular, which he 
thought would enrich and embelliſh | 
the work. 


It was deemed unneceſſary to point 


out thoſe gentlemen, whoſe experi- 
ments and obſervations introduced 


in this work, were before well known 


to the world ; for which reaſon the 
Author. has confined himſelf to the 
mention of the names of thoſe per- 
ſons, whoſe experiments were new, 


or not commonly noticed by the 


writers on this ſubject. 


To 
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A Jo render the Treatiſe more intelli- 
©  - Bible, and uſeful, three copper-plates 
ere added to it; and a copious index 
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| A RTS and Sciences, like Kingdoms and 
Nations, have each in their turn, ſome 
happy period of glory-and ſplendor, in which 
they more than ever attract the human atten- 
tion, and, by caſting a ſtronger light than 
at other times, become the favourite object 
and purſuit of the age; but theſe periods 
are ſoon over, and a few years of luſtre and 
fame, are often overbalanced by centuries of 
- oblivion, From undergoing this fate, ſome 
Sciences are however excepted, which; ow- 
ing to the vaſt and neceſſary extent of their 
uſe, and to the fruitfulneſs of their produc- 
tions, are ever flouriſhing ; and although once 
unknown, yet when fame had proclaimed + 
their birth, or publiſhed their advancement, 
they never afterwards declined ; and though 
they grew old, yet never decayed. Of 
this kind is Electricity, the moſt plea- 
ling, and ſurpriſing, among all the branches 
B of 
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"az chilobghyd N 
\ vated. 3 man. This Science, 3 began 
to ſhew the extent and generality of its 


+4 power; after it was known to be one of the 
- greateſt agents of nature, remained always 


in vogue, was ' profitably cultivated, irre- 
mittedly advanced, and is now brought to 


a a ſtate, in which, inſtead of becoming ſterile, 
it ſeems further to engage the general atten- 
tion, and to promiſe to its followers more 
munific ent rewards. Optics, indeed, thew 
many enchanting and uſeful properties, but 
concerning viſion only: Magnetiſm exhibits 
the force of attraction, repulſion, and pola- 
rity in that ſubſtance called a Magnet; Chy- 
miſtry treats of the various compoſitions 
and decompoſitions of bodies; but Electri- 


city, containing as it were, all, within its 


Power, alone exhibits the effects of many 
Sciences, combines together different powers, 


and, by ſtriking the ſenſes in a particular and 


ſurpriſing manner, affords pleaſure, and is 


of uſe, to the ignorant as well as the Philo- 
ſopher, the rich, as well as the poor. In 


Electricity, we are pleaſed with beholding 
its penetrating light exhibited in numberleſs 
| different forms ; we admire its attraction 


and 
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and repulſion acting upon every kind of 

body; we are ſurpriſed by the ſhock, terri- 

| fied by the exploſion and force of its bat- 
tery ; but when we confider and examine it 
as the cauſe of thunder, lightning, aurora. 
borealis, and other appearances of nature, 
whoſe direful effects we can in part imitate, 
explain, and even avert, we are then in- 
volved in a maze, that leaves nothing to con- 
template but the inexpreſſible and permanent 
idea of admiration and wonder, | 


The earlieſt account we have of any.known 
electrical effect is by the famous ancient na- 
turaliſt, THEOPHRAST US, whofloriſhed about 
300 years before the preſent era. He tells 
us that amber (whoſe Greek name is M e 
and from whence the name Electricity is 
derived,) as well as the lyncurium *, has tho 
property of attracting light bodies. This, 

and only this, was almoſt all that was known, 
of the ſubje&, for about fifteen centuries 
after THEOPHRASTUS, in which long period 


* It hath heen in a manner proved, that the lyncurium of 
THEOPHRASTUS, is the very ſame ſubſtance that now goes 
under the name of Tourmatin, of which we ſhall have oc- 
eaſion to ſpeak in the courſe of this treatiſe. 


B 2 we 


arne vemron 
we find no mention in hiſtory of any perſon 
having made any diſcoveries, nor even any 
experiments in this branch of philoſophy ; 
the Science remaining quite in the dark till 
the time of WILLIAM GIL BRT, an Eng- 
liſh Phyſician, who lived about the twelfth 
century; and who for his diſcoveries in this 
new, and uncultivated field, may be juſtly 
deemed the Father of the preſent Electri- 
city. He obſerved, that the property of at- 
tracting light bodies, after rubbing, was 
not peculiar to amber, or the lyncurium ; but 
that many other bodies poſſeſſed" it as well 
as amber. He mentions a great number of 
thoſe, together with many particularities, 
which, conſidering the ſtate of the Science 
at that time, may be deemed _ great 
and Intereſting. 
| Afr Gia the Science advancing, 
although by ſmall degrees, paſſed, as it were, 
from infancy to puerility; many an excel- 
lent philoſopher undertaking to examine na- 
ture in this walk. Such was Sir FRAncis 
Bacox, Mr. Boyis, Or ro Gurkickr, 
Sir Is AAc Nrw rox, and moſt of all Mr. 
HAWKESBEE, a perſon to whom we are 
much 
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much indebted for many important diſco- 
veries, and a real adyancement of Electri- 
city. Mr. HawxesBes- was the firſt that 
obſerved the great electric power of glaſs, a 
ſubſtance, that, ſince his time has been gene- 
rally uſed by; all Electricians in preference 
to any other electric. He firſt remarked 
various appearances of the electric light, and 
the noiſe accompanied with it, together with 
a variety of phenomena, relating to electric 
etnacken, | 150 repulſion. | | 


After Mr. HAWKESBEF, the Science of 
Electricity, however hitherto advanced, re- 
mained for about twenty years in a ſtate of 
quieſcence, the attention of Philoſophers be- 
ing at that time engaged in other philoſo- 

phical ſubjects, which, on account of the 
new diſcoveries of the incomparable Sir 
Isaac NEwToN, were then greatly in repute. 
Mr. GREY was the firſt after this period of 
oblivion to bring the Science again to light. 
He by his great diſcoveries reintroduced it 
to the acquaintance of Philoſophers, and 
from him the true flouriſhing era of Electri- 
city may be ſaid to take its date. 
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U N 
＋ he number of Electricians that 'hath 


been daily multiplying ſince Mr. GRE, 


the diſcoveries made, and the uſes derived 


from theſe till the preſent time, are matters 


really worthy of attention, and deſerve to 
be admired by every lover of the Sciences, 
and well-wiſher to the human race. 


Whoever would make himſelf acquainted 
with the particular tranſactions concerning 
thoſe advances, ſhould read the elaborate 
Hiſtory of Electricity compiled by the learn- 
ed Dr. PRIESTLEY, a work that will inform 


him of whatever had been done relative to 


the ſubject till its publication. I for my 


part muſt forbear making any long hiſtorical 


detail; this Treatiſe being intended to give 
an account of the preſent ſtate of Electri- 
city, and not an hiſtory of the ſame, I 


ſhall in general only obſerve, that although 
the Science had, through the indefatigable 


attention of ſo many ingenious perſons, and 
by the diſcoveries that were daily produced, 
excited the curiofity of Philoſophers, and 
engaged their attention; yet, as the cauſes 
of eyery thing, whether ſmall or great, 
known or r unknown, are ſeldom much at- 

tended 
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tended to, if their effects are not ſtriking 
and ſingular ; ſo Electricity had, till the 
year 1746, been ſtudied by nqne but Philo- 
ſophers. . Its. attraction could in partbe.imi- 
_ tated by a loadſtone; its light by a phoſ- 
phorus; and, in ſhort, nothing contributed to 
make Electricity the ſubject of the publio 
attention, and excite a- general curioſity, 
until the capital diſcovery of the vaſt 
accumulation of its power, in what is called 
the Leyden Phial, was accidentally made, by 
Mr. MusCHENBROECK, in the memorable 
year 1746. Then, and not till then, the ſtudy 
of Electricity became general, ſurpriſed every 
| beholder, and invited to the houſes of Elec- 
tricians, a greater number of ſpectators, than 
ever were before aſſembled together to ob - 
ſerve any philoſophical experiments whatſo- 
ever. 


5 Since the time of this diſcovery, the pro- 
digious number of Electricians, experiments, 
and new facts that have been daily pro- 
duced from every corner of Europe, and 
other parts of the world, is almoſt incredi- 
ble. Diſcoveries crouded upon diſcoveries, 
improvements upon improvements, and the 
Science ever ſince that time went on with ſo 
| B 4 | rapid 
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rapid a courſe, and is now ſpreading ſo ama- 
zingly faſt; that it ſeems as if the ſubject 

would ſoon be exhauſted, and Electricians 
arrive at an end of their reſearches: but, alas! 
the ne plus ultra is, in all probability, as yet 
at a great diſtance, and the young Electri- 
cian has a vaſt field before him, highly de- 

ſerving his attention, and promiſing further 
diſcoveries, perhaps equally, or more impor- 
tant than thoſe already made. 
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ELECTRICITY, 
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1 T 7 1 
Feder Laws of Eledricity. : 


CHEAP 1 


Containing the Explanation of ſome Terms 
principally uſed in Electricity. | 
F a perſon, holding with one of his hands 
1 a clean and dry glaſs tube, rubs it with 
his other hand, alſo clean and dry, ſtroking. 
it alternately upwards and downwards; and 
after a. few ſtrokes preſents to it. ſmall 
light bits of paper, thread, metal, or any 
other ſukſtance, the rubbed tube will im- | 
mediately attract them, and after a little 
time will repel them, preſently, attract them 
again, and ſo alternately continue this attrac- 
tion, and repulſion, for a conſiderable time. 
If this tube be rubbed in the dark, and 
aſter having been rubbed, a finger be pre- 
ſented to it at the diſtance of about half an 
inch, a lucid ſpark will be ſeen between 


the 
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the finger and the tube, accompanied with 


a ſnapping noiſe; the finger at the ſame time 


receiving a puſh, as if it was from air iſ- 
ſuing with violence from a ſmall pipe. 


In this experiment, the attraction, repul- 


fion, ſparkling, &c. are the effects of that 
unknown cauſe called Electricity; and hence 
they are called electrical appearances. The 
glaſs tube itſelf is called the elefric, and all 
bodies capable by any means of producing 


ſuch effects, are called electrics; and as the 


rubbing awakes, as it were, in them the 
power of producing electrical appearances, 
they are therefore ſaid to be excited by the 
rubbing. The hand, or- any other body 
rubbing an electric, is called the rubber; and 
if inſtead of the perſon rubbing the glaſs 
tube, a machine be conſtructed capable by any 
means to excite an electric, this, will be an 
electrical machine. 15 | 


If at the end of the tube, oppoſite to that 


held by the hand, a wire of any length be 
tied, ſuſpending a metallic ball at its end, 
and the tube he excited as before, the me- 
tallic ball will, in this caſe, acquire all the 
properties of the excited tube, 1 e. it 
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will attract, ſparkle, &c. like the tube it- 
ſelf, the electric virtue paſſing through the 


wire to the ball: hence, the wire is ſaid to 


be a conductor of electricity, and all ſuch 
bodies capable of tranſmitting the electric 


virtue, like the above wire, are called con- 


ductors. 


But, if inſtead of the wire, a tk ſtring 


be uſed in the above experiment, arid the 
tube be excited as before, the ball will in 
this caſe ſhew no ſigns of Electricity, the 
ſilk ſtring not permitting the electric virtue 
to paſs from the tube to the ball: hence the 
filk ſtring in this caſe, and all ſubſtances 


through which the electric virtue cannot be 


tranſmitted, are called non-conduttors. | 


A body WP intirely upon non-Bbe 


ductors is faid to be inſulated ; fo in the laſt 


experiment the metallic ball was inſulated, 
for it was ſuſpended entirely by the filk 
ſtring, which 3 is a non- conductor. 


What bodies are conductors, and what elec- 


trics, together with their particular proper- 


ties, as far as it is known, will be plainly | 


laid down in the following Chapters. 
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n "of Eleerics and Conductor. 


Ati ion 
T HE firſt 04 principal 1 maxim in 
4 Electricity is, that all the known 


bodies in nature are divided into two claſſes, 
1. . Electrics and Conductors; experiments 


thewing, that whatever ſubſtance is a Con- 
ductor of Electricity cannot be excited (hence 


Conductors are alſo called nan-electrico), and 
whateyer ſubſtance can be excited is not a 
Conductor : (hence Electrics and Nou-Conauc- 
tors become ſynonymus terms). This maxim, 
however, 1s not to be conſidered as ſtrictly 
true and general; for in reality we know no 


| ſubſtance that may be called a perfect Elec- 


tric, nor any that may be called a perfect 
Conductor; the electric virtue finding ſome 
reſiſtance in going through the beſt Conduc- 
tors, and being in part tranſmitted through, 


or over the ſurface of moſt, and perhaps all 
the EleQrics. The leſs perfect a Conductor 


any ſubſtance is, the nearer it comes to the 
nature of an Electric; and, on the other hand, 
the leſs perfect Electrics come neareſt to the 


nature of Conductors. . The limits of theſe 


two 


OF ER LE CT RICT TY. 6 
two claſſes come fo far one within another, 
| that there are many ſubſtances which may 
actually be excited, and at the ſame time 
are pretty good Conductors. If the reader be 
deſirous to know theſe ambiguous ſubſtances, 
he muſt ſeek for the worſt Electrics among 
the Electrics, and for the worſt Conductors 

among the Conductors, excepting ſuch on 
which the experiment cannot be made, as 
N P &c. 0 


The two following liſts contain, in general, 
all the Electrics and Conductors, diſpoſed in 
the order of their perfection, beginning in 
each liſt with the moſt perfect of their claſs. 
In this order, however, the reader muſt not 
expect a great exactneſs; that being imprac- 
ticable, when ſubſtances are ſet under gene- 
ral articles, and at the ſame time is of little, 
if indeed of any uſe whatever. h 
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Glaſs, and all vitrifications, even thoſe of 
metals, N | 


All precious ſtones, of which the moſt 
tranſparent are the beſt, | 
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All reſins *, and en e, 6 
Amber. 8 s 
1 dard 
Baked wood, | 
Al bicunlioous ſubſtances, 
Silk. 
Cotton. 
All dry animal ſubſtances, as Feathers 
Wool, hairs, &c. 
Paper. 
White _—_ and | fugar-candy. 
Air. 
Calces of metals and ſemimetals. 
The aſhes of animal and ee ſub- 
Files. | 
- The ruſt of metals. 
All dry vegetable ſubſtances. 
All hard ſtones, of which the beſt are 
the hardeſt, 


Under the name of bas I would be underſtood to mean 
all ſuch conſiſtent oily vegetable productions that are inflam- 
mahle, and not ſoluble in water; gum- lac, therefore, and all 
ſuch ſubſtances improperly called gums, are alſo meant under 
this article. See ä FR vol. I. us __ 


Many 


3 
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Many of the above ſubſtanees, and per- 
haps all, upon which the experiment ean be 
made, when very hot, loſe their electric pro- 
perty, and become abſolutely Conductors; ſo 
red hot glaſs, melted reſin, hot air, baked 
wood made very hot, &c. become Conduc- 
tors of Electricity. | 


It has been obſerved, that glaſs, efpecially 

the hardeſt and beſt vitrified, is often a very 
bad Electric, ſometimes being quite a Con- 
ductor. Glaſs veſſels made for electrical 
purpoſes are often rendered very good Elec- 
tries by uſe and time, though en 9 
* m_ bad ones when new. 

A glaſs veſſel, out of which, it air * 
been exhauſted, on being rubbed, ſhews:no 
ſigns of electricity upon its external ſurface, 
but all the electric power appears within the 
veſſel + ; and a glaſs tube, or globe, with 
the air condenſed in it, or full of ſome con- 


+. Although a glaſs veſſel exhauſted of air ſhews no-ſigns of 
electricity without; yet it has been obſerved, that the electric 
power of a glaſs cylinder is the ſtrongeſt, when the air within 
it is a little rarefied, i. e. ſomewhat leſs denſe than the external 
air. See L'Ellettriciſmo Artificiale of G. B. Bxccaria, $ 411. 
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ducting ſubſtance, is wel. of dae ex- 
n n 420 ie 


N Feine 1 
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3 ly : 
Copper. 
Braſs. 
15 Iron. 
r 
Quickſilver. fa, 
Lead. | 
e metals. | 
Ores, of which the beſt are thoſe that con- 
tain the metallic part in the greateſt quanti- 
ty, and come neareſt to a metalline ſtate. 
Charcoals, made either of animal, or vege- 
table ſubſtances. M Nn 
Ĩ) he fluids of an animal hodgi.: 
All fluids, excepting air and 2" 558 
T he cMluvia of RO bodies. 
Ice. 1 7 
Snow. | | 
Moſt faline ſubſtances, of which the me- 
tallic falts are the beſt. 
Stony ſubſtances, of which. the bande: are 
the worſt. 


"rock 


0% ara - | 3g 
The: vapours of de: whiter: [v7 31-693 
Biege pervades alſo vacuun., or hs: 
abſence of air cauſed by an air- pump, al- 
moſt as freely as the 2 of. a god 
Conductor. , 

Beſides theſe, all bodies in which more 
or leſs of ſome of the above-mentioned Con- 
ductors are contained, are alſo proportion- 
ably Conductors; thus, green vegetables, 
raw meat, &c, are Conductors on account 
of the fluids they contain. 


From this cicigle it follows, that all 
Electrics before excitation ſhould be well 
cleaned, dried, and ſome made even very 
hot, in order to free them from every humi- 
dity, otherwiſe they are ſo far from the na- 
ture of Electrics, that they become actually 
Conductors, on account of the moiſture 
which they contain within their pores, or 
upon their ſurfaces. | 


In regard to the conducting power of 


charcoal, it muſt be obſerved, that all char- 


coal will not conduct equally well, there 
being ſome that will hardly conduct at 
C = 
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alla and ſometimes it is in ſuch a ſtate, 
that it will, afſiſt the paſſage of a large 
quantity ef electric fluid along the fur- 
face, hen it will not conduct it any other 
way!. This difference, however, is not 
from which the coals are made, but by 
the degree of heat that is applied in the 
proceſs of making them; the beſt Conduc- 
tors being ſueh as have NO Ou to the . 
{ , | greateſt heat, n ts: 
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Whether the piece of wood in the proceſs 
of coaling is ſuffered to flame, or not, is 
quite immaterial ; and the -continuance of 
the ſame-degree of heat has no apparent ef- 
fect with Py to the ee Ade of 
n eee, r boog le 
dt ill r not be aure ßere to Aae a this 
place, the different changes from Conductor 
to Non: conductor, occaſioned in the ſame ſub- 

ſtance by different preparations. A piece of 
wood juſt cut from a tree is a good Condue- 
tor 4 letit , and it becomes an Elec- 


— 122 ff — > 
19: 327 * 3 


£3 See Dr. | po nga” 8 ſecond rolame of Obferraions on 


cifferent Kinds of E e See, xiv: TOHOFE I: 
A rs eic rockt Ku 
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tis burn it toa coal, andꝭ it is a good Cen- Ef 
ductor again 3 laſtly, let this eoal be reduced 5 
to aſhes, aud theſe will be impervious to 
electricity. Such changes are alſo obſerva- 
ble in many other bodies; and very likely in 
all ſubſtances there is a gradation from the 
beſt n to the beſt Nots-eoiidudtors * 

of E | - 


e H A N 
of the two Ektricities. „„ 


Bvin the experiment, mentioned in „be 
1 firſt chapter, the perſon that rubs the 
tube be inſulated, . e. be ſet with his feet 
upon a cake of reſin, a ſtool, with glaſs feet, 
or any other good Electric, ſo that the com- 
munication between his body and the earth be 
cut off by means of Electrics; and if in this 
ſituation. he,rubs the tube with his N hand as = 
before 3: this perſon; as well as the tube, will, 
in this:caſe, appear electriſied. If any light | 
bodies be preſented to any part of his body, 
they will be attracted and repelled. If ano- 
ther perſon preſents his finger to him, a lucid 
ſpark will follow, with a ſnapping noiſe ; 
and, in ſhort, this inſulated perſon will thew. 

C3 — ever 7 
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| every ſign! of electricity that the tube exhi- 
bits But their electricities are not the ſame; 
the electricity of the tube being juſt the re- 
verſe of the electricity of the perſon, and 
e e are the ee 
. 
ee 2 light Rs infulated, as, 
for inſtance, a ſmall piece of cork ſuſpended 
by a ſilk thread, has been àttracted by the tube, 


and afterwards repelled, if no conducting 
ſubſtance touches it in this ſtate of re- 


pulſion, it will not be attracted by the tube 
again. The ſame happens with the in- 
ſulated perſon; for when this light body has 
been once attracted by any part of his body, 
and afterwards repelled, it will not be at- 


tracted again; but if in this ſtate of repul- 
ſion the tube be preſented to it, it will then 


he attracted, and that violently by the tube z 
' /and/when repelled. by the tube, it will be, at- 
tracted by the inſulated perſon. Further, 
if two or more light inſulated bodies, like 
the above-mentioned piece of cork, be ſeve- 
rally attracted by the tube, and when after- 
wards repelled, be brought within a ſmall 
diſtance of one another, they; will repel each 
other, and if well inſulated, continue in this 


electrified and repulſive ſtate for a confidera- 


ble 


N 
2 
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ble time. The ſame will happen, if they are 
preſented to the perſon inſtead of the tube * 
they will alſo, after being onee repelled 
by this, repel one another.” But, if one or 
more of thoſe light inſulated bodies he at- 
tracted and repelled by the tube; and one or 
more others be attracted and repelled” by the 
perſon, and afterwards both'or all (i. e, ſuch 
as were preſented tothe tube; and Tachds'wert 
preſented to the inſulated perſon) be brought 
within a ſufficient diſtance õf one another, 
they will then, inſtead of repelling, attract 
each other; and inſtead of continuing elec- 
trified, extinguiſh at once every ſign of elec- 
tricity. Theſe two electricities, therefore, are 
(as it was faid before) the one juſt the con- 
trary of the other, the one attracting What 
the other repels; and, as if one was an af 
firmative, and the other a negative power, 
when equal quantities of each are ſumined 
together, they balance each — auch . 


3 ea T 
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gl Another characteriſtic of ch of the 
two electricities, conſiſts in the appearance of 
their light. IFA pointed body, as a geedle, 
a wire, or the like, be prefented to the ex- 

8 of ©4 LA! cited 


* 


be hereafter particularly mentioned, 
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a ſtar, will be ſeen upon the point but if 
' this poĩnted body be preſented ta the inſu- 


lated perſon, then in the place of the ſtar 


zofed of rays, 


a lucid pencil appears, 


ſeemingly iſſuing from 1 = nd 


8 r . the Leben. 78115 
it HD Tanlorttl Sicht ache; 
3. bin fene experiments (which wall 
and. this 
property better explained) the electrieity of 
the tube, when in the act of paſſing from a 
body overcharged with it to another, eithe 
not elecrified,. or poſſeſſed of the contrary 


electricity, ſhews an indiſputable current 


from the former to the latter; and the clec- 


tricity; of the inſulated perſon, when in the 
aft of paſling from a body overcharged with 


it to another, either not, electrified, or poſ- 
ſeſſed of the contrary electricity, —— 4 
ly a current from the latex: to the fo Def. 


7 


Theſe two electricities are not only obſerv- 
ed in the pboye-mentioned experiment, but 


+ This pencil of rays ein appear: better, if u pointed/needle 


be preſented to the inſulated perſon, at the diſtance of about 


one inch from ſome part of his body, e! he, 1 1s N 19b- 
bing the tube in the dark. 
in 
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| in ſeveral other caſes älſd; and they al- 
ways accompany each other ; for dif- 
ferent Electries are rubbed, ſome wilb acquire 
one electricity, and others wilb acquite / the 
contrary : che rubber, if inſulated, ſhewing 
at the ſame time, ſigns of the electricity eon- 
trary to that acquired by the excited electric: 
beſides this, almoſt all Electrics may be made 
to ſhew-at pleaſure the one or the otlier elec- 

tricify, according to the ſubſtance uſed for 
a rubber. Hence the following corollaries 

may be deduced :;” vis. 1. Whenever "two 
different ſubſtances (being both "inſulated, 
or only that which is a Conductor) are rub- 
bed together, except they are both good 
Conductors, they will be both electrified, 
and one acquire the electricity contrary” to 
the electricity of the other.” 2 Almoſt 
all the Electrics may be made to acquire, at 
pleaſiite, the one or the other UI; by 


N proper rubbers. I 1 SN vt = 


d.- 


The firſt of theſe two elcctricities, f. e. 
that poſſeſſed by the glafs tube in the aböve 
"experiments. as it was thought to be the 
csdnſtant production of rubbed glass, was 


called the Vitrtout Eleetrieity';” And the 
6 e 
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oli; 48%it/ was firſt obſerved to be pro- 
4 duced . by reſinous ſubſtances, was called 
the Re/inous Electricity. The Vitreous: Elec 
D called Pgſtiue, or Plus 
Bhetiritity, for à reaſon chat Will he eonſi- 
12 8 in, an courſe. wo hi 8 and 


city, is ; that ſh, os mech ene 

tube x was. aid to exhibit z- anda body poſ- 
oft. 0 | e Reſinous, Negative, OF r Minus 

EleQricity,"is that -which- News ſuch ſigns 

— perſon was ſaid to exhibit 
e be gboye-meptined. Experiquane. 1 


56 


2 


1 In ache. owing Table thay be ron nora | 
E Aricity will be excited in different 
dies. . when rubbed, with different ſnbſtances, 

e glaſs, for inſtance, will be found by 
is Table to acquire a Poſitive Electricity, 
Wo rubbed with any ſubſtance hitherto 
tried, except the back of a cat; 1 (by which 

I mean the ſkin of a cat while on the ani- 
mal. alive). rough. glaſs." will, be found to ac- 
"aire the Poſitive Electricity, When rubbed 
Vith! dry oiled filk, ſulphur, &c. and the Ne- 
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Hare's, weaſel s, and fene rie, 
I Negative 


„ hb nme * hand. 

9 1885 ekt TY > Pofitive \ Metals, $*28 5 (724 (ix 

Sealing-wax | d'- Hare's, weaſePs; andere? s ſin, 
a vg i ware hand, leather, Joon! cloth, 
. 4 2 4 7 g >; CE 

11" TOP Potive) Jein. B 

Baked wood 15 5 


Negative 1 Flannel. 

* 16 By blowing With a pair of bellows upon it, By this 

means many Ele&rics may be excited, and ſome, better if the 

air blown i is bot, alchough, in oP! caſey, with liule Electricity 
can. be obtained, | 

> The 
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The preceding Table might have been 
Warn extended, had I choſen to bring into 
ite all the minutiæ attending this matter as 

far as it is known ; but this 1 have thought 
 unheceflary and impracticable, becauſe expe- 
. - riments of this kind are of ſo nice a nature, 
that they, require. the moſt ſcrupulous atten- 
tion in making them; and then their effects 
upon ſo ſmall and variable circum- 
ſtagces, that often the very ſame Electric, 
rubbed with the ſame rubber, gives at one 
time ſigns of one Electricity, and at another 
time ſigns of the contrary. A very little 
alteration in the ſurface, a different degree of 
| dryneſs, and. even a different application of | 
the ſame. Tubftances often occaſions. a differ- 
ence.in the Electricity. I ſhall only obſerve 
| in. general, that as far as may be deduced 
| from the greateſt number of, experiments, ; i 
appears, that when the different. ſubſtances aro 
rubbed together, that whoſe Electric power 
is che ſtrongeſt, in general acquires the Poſi- 
tive,, and the other the Negative Eledricity ; 
and when two bodies, differing i in the {mooth- 
neſs. or roughneſs | of their ſurfaces, are rub- 
bed together, the ſmootheſt acquires, the, Po- 
es. and t the rougheſt, the Negative Elec- 


TIM 
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tricity. Theſe: two qualities are often to be 
conſidered: both! together; for except the'two 
bodies are of the ſame ſubſtance, as ſmooth 

and rough Slaſs, white and black ſilk, &. 
they generally differ in both, 3. e. they have 
not the ſame electric power, and at the fame ' 
time their ſurfaces differ in ſmootlineſs. 

This rule, however, | is not to be conſidered | 

45 a conſtant and general one; for, according 

to this principle, it ſhould ſcem, that a piece | 

: po ſealing wax when rubbed with"the Hand, 
or paper, Would acquire « Poſtive Eick 
city e hes. es is ors: to Mos r 
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| m Vel hart two electric Kibllnoes!? "equal 
in every reſpect, are rubbed together, it is 
to be obſerved that the ſubſtance which ſuf- 
fers the *Sreateſt friction acquires the Nega- 
tive, and the other the Poſitive EleQticity. 

| Suppoſe, for inſtance, that a piece A of — 9 
drawn acroſs another piece! of filk B 

| every reſpect equal to the former, ſo 55 "the 
ſurface of the whole piece A; 7. e. of one ſide 
of it, be ſucceſſively. drawn over one part of 
| the piece B, then A will acquire the Poſitive, 
and B the Negative Electricity. The teaſsn 


of this may Probably be, becauſe the part 
of 
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of the piece B, over which the piece A has 
been drawn, has acquired a greater degree of 
heat for it has been obſeryed, that heat ra- 
then diſpoſes bodies to be electrifted N. 


OTST 


tively. e 57 "i + Ab mY * 24 
278 1 5 * 1 l 5 
Nan DS I ire : ee” „ 5 
m_ T.T2HEIQq 1 

Wh. the. ferent Metheds of exciting g Elefrics. 


b UBBING, as we obſerredbefore, is the 
AX general mean by which all electric 
fubſtances that are at all excitable, may be 

excited. | Whether they be rubbed with 

f Electrics of a different ſort, or Condudtors, 
they always ſhew figns of Electricity, and and 

in eneral ſtronger when rubbed with Con- 

du ors, and weaker when rubbed. with 
HMeagcs. But beſides friction, there are other 

means by which ſome Elefrics may be 
cauſed to ſhew electric appearances, theſe 
e by melting, or pouring a melted Electric 

; into another ſubſtance; and by heating or 
0 lng. The particulars obſerved by. uſing 

firſt *. theſe two onthe are the fol- 
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if ſulphur. be melted in an earthen veſſel, 
and left to cool. upon Conductors 2. if taken 
out of the veſſel, when cold, it will) he 
found ſtrongly electrical; but not at alb ſo⸗ 
if it be * to cool on * Ven 


w fide hs nl in 58 e ns 
ered left to cool, they will both ac- 
quire a — Electricity, the ſulphur Nega- 
tive, and the glaſs Poſitive, whether thay 
be left to cool upon Electric n lac 
tors; however, they always acquire a ſtrogger 
power in the former caſe than in the latter, 
and a ſtronger ſtill, if the glaſs veſlel is,coated 
with metal. . is remarkable that the ſul- 
phur arquires no electricity till. at begins to 
cool; its power increaſes in Proportion as 
it contracts, and i is the ſtrongeſt 2595 
the ſtate of greateſt contraction; but l en 
the electricity of the gas veſſel is at the 
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t ü dee 1 | 
Fig? 
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If melted {folphur be e a elke 


5 I 


of baked wood, it acquires a Ne e and 
the wood a Poſitive Electricity; ; but if ii 


be poured into ſulphur, or rough gras, i 
acquires no ſenſible electricity. ü 


x ; Melted 
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ande chere left to ober mann en "of f 
Electrieity n in che ee if hey 
electrified, en n and * cup 
Minus. If the ſulphur is again replaced in 
the cup, every ſign of Electricity willi va- 
niſh ; but if, whilſt they are ſeparate,” the 
Electticity of either of them is taken off, 
they will both, on being replaced, appear 
poſſeſſed of that n 3 a 5 
been taken em gd cone) 

as 15> e 194109 le as nn 
| Alelted wax, W into been b 
| acquires a Negative Electricity, and leaves 
the glaſs or wood Poſitive. But ſealing- 
| wax poured into ſulphur, acquires a Poli- 
tive Electricity, and leaves the ſulphur Ne- 


CCC 
Chocolate, freſh from the mill, as it boo in 
the tin pans in which it is received, becomes 
ſtrongly: electrical: when turned out of the. 
pans, it for ſome time retains this property, 
but ſoon loſes it by handling. Melting it 
again in an iron ladle, and pouring it into | 
the tin pans as at firſt, will for once, or 5 
twice, renew the power; ; but, when the 
maſs 
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| maſs becomes very dry, and powdery%in | 
the ladle, the Electricity is revived nombre 
by ſimple melting; but if then a little we 
oil be added, and mixed well with the ehe- 
colate in the ladle, on pouring it into the 
tin pan, as at firſt, it will be found to have 
completely recovered its electric powerit r. 
er $1 30 3; lid 

"Ii hag we are ſpeaking of melted Elec 
trics, it will not be improper to obſerve, that 
it ſometimes happens, that ſome electric ſub- 
ſtances, by being melted and left:to:000}, ac. = 
quire an electrical power, which they retain _ 
for a conſiderable time, often for months to- 
gether, eſpecially if they are preſerved free: 
from dampneſs and duſt. Such effects haus : 
ſometimes induced Electricians to thinky that 
ſome bodies are poſſeſſed of a permanent or 
perpetual Electricity, which is as inherent it 
their ſubſtance as the magnetic power of a 
loadſtone: in truth, however, no ſuebh fub. 
ſtance has yet been found; and althougli rod 
fin, ſulphur,” amber, and ſome other Bler“ 
e Tu: Py min for a conſſa 
Tj 5 If} albu: 4 22104 -nook 109d 
+ The above remark n FRO with the method: 


of reſtoring i its power by! means of olive oil, is A recent EM = 
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derable time after they have been rendered 
electrical, yet their power is continually di- 
miniſhing till it quite vaniſhes. It is re- 
markable, however, that ſulphur, reſinous, 
and bituminous ſubſtances, retain in general 
the electric power much longer than glaſs, 
or any other Electrics; the reaſon may be, 

that they do not attract moiſture like glaſs 
and other as RR 


The property tk d electrical "Oe 


nomena, by means. of heating and cooling, 
was firſt obſeryed in a bard ſemi-pellucid 


foſſil, known under the name of Tourma- 
lin T. This ſtone, which is generally of a 
deep red; or purple colour, and ſeldom ex- 
ceeds the ſize of a ſmall walnut, is common 


in ſeveral parts of the Eaft Indies, and eſpe- 


cially in the Iſland of Ceylon. Its properties 
in n to eee are the n. 8341 


1. The Tourmalin, while . in rhe 
ſame degree of heat, ſhews no ſigns of Elec- 
trieity, but it will become electrical by i in» 


1 This ſtone is called chai by he Dutch, 3 | 
property of attracting the aſhes, when layed near the fire. Lia- 
neus calls it lapis dlefricus, bee his Flora Zeylonica, 

crealing 


of l rA ir. of 
creaſing or diminiſhing its heat, and ſtronger 85 
in the latter than in 880 former cifc uf 
ſtance. I Leine noh I IN gaiqſinim 
Won Adaim 
Lt . Hes plehicity 4 not appear all ne 
its ſurface, but only on tvro oppoſite ſidesst 
which may be called its poles, and they al- 
ways lay in one right line with, the center 
of the ſtone, and in the direction of its 
ſtrata; in which direction the ſtone is ab- 


ſolutely opaque: en in the other, wy 


tranſparent. Ane i Fanart yo aer 
3. Wkilft oF Tourmulidt f 18 bang AS" . 
of 5 ſides (diſtinguiſhed by A) is'e ar ._ = 


fied plus, and the other fide B mitius. But” 
when it CY cooling, Ei is "minus, and 8 * 
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19 1 it de Leet and Guſfered to cool ” | 
—_ either of its ſides being touched, al 


then A will appear poſitive, and B nega- 
tive, all the time of its heating or cooling.” 


{I £4 


0 au 1 may be ably * that if one ade * 
the ſtone, in ſome circumſtance or other, is growing hot, 
wkile the other is cooling, then both ſides will appear pol- | 

| , ſeſſedof the ſame electricity at the ſame time; and if only one 
ſide changes its degree of heat, while the other remains the 
ſame, then the former fide only will appear eleftrified, 
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5. If this ſtone be excited by friction, 
like any other Electric, then each of its 
ſides, or both at once, may be made Poſitive. 


- 
26 5 


- 6. If the Tourmalin be heated or cooled 
upon ſome other inſulated body, that body will 
be found electrified as well as the ſtone, and 
poſſeſſed of the Electricity contrary to that, 
acquired by that ſide of the ſtone * 


was laid m_ it. 


7. The Electricity of each ſide, or of both, 
may be reverſed by heating or cooling the 


Tourmalin in contact with various ſubſtan- 
ces; ſo if it is cooled, or heated! in contact 


with the palm of the hand, that ſide of it, 
which would have been poſitive if cooled 


in the open air, is now negative; and that, 


which would have been negative, is now 


poſitive. 


8. If a Tourmalin be cut into ſeveral 
parts, each piece will have its poſitive and 
negative poles, correſponding to the poſitive 
and negative ſides of tk fone from which 
it was cut. 


9. Theſe 


or rcrafe rv. 3 


9. Theſe properties of the Tourmalin ard 


alſo obſervable in vacuo, but not 0 ſtrong 
as in the open air. 135 


10. If his Mone be covered all over with 
ſome electric ſubſtance, as ſealing-wax, oil, 
&c. it will in general ſhow the ſame ap- 
pearances with this coating, as without it. 


11. Mr. WIL ITA II Cak ron hath late 
ly obſerved a very vivid light to appear upon 
the Tourmalin; while heating in the dark: 
he can by this determine, which end of the 
ſtone will be poſitive, and which negative, 
Further, when the ſtone is ſtrongly excited; 
it emits very ſtrong flaſhes from the poſitive 
to the negative end, in the dark . 


12. In the laſt place, it is remarkable 
that the power of the Tourmalin is. ſome- 
times injured by the action of a ſtrong fire, 
ſometimes improved, and ſometimes not at 
all affected by it. The laws, However, of 


+ The Braſilian emerald Mr, Canton has obſerved to have al- 
ſo this property of emitting light, whilſt heating in the dark. 


Bs. theſis 
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Gelf ncertain effects have not yet been 


The 3 of the above properties, which 
were firſt obſerved, and thought peculiar to 
the Tourmalin, have been found to be- 
long to almoſt all hard precious ſtones, they 
being alſo made electrical by heating and 
cooling, and have their poſitive and nega- 
tive ſides laying in the direction of their 
ſtrata or cryſtals; and, in ſhort, as far it as 
has been obſerved, they have been found 
to act r like Tourmalins. 


We ſhall laſtly hf} in this 1 of 
excitation, that whenever an Electric is rub- 
bed with another inſulated ſubſtance, al- 
though it acquires an electric power, and 
ſhows electrical appearances, yet that power 
is very weak ; and in order to obtain a con- 
ſiderable Electricity, it is neceſſary that the 
rubber ſhould have a regular communication 
with the earth, by means of good Con- 
ductors. 
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Of Communicated Elefricity. © 


IN the preceding Chapters we have conſi- 
dered Electricity no further than in re- 
reſpect to its quality; we have remarked 
the differences between the Poſitive and the 
Negative, and have noted which bodies, and 
by what means, they could acquire this 
property. But now a vaſt proſpect is open- 
ing to our view, full of extraordinary ap- 
pearances; and we are to conſider in this 
Chapter, not the mere kind of Electricity. 
but its numerous effects. Under the title 
of Communicated Electricity falls almoſt all 
that is known of the ſubject; the paſſage of 
this virtue from one body to another is 
what cauſes its light ; by being communi- 
cated to other bodies, we ſee its attraction ; 
by its quick tranſition it is that it melts 
metals, deſtroys animal and vegetable life ; 
and, in ſhort, it is by this communi- 
cation that the Science is at all known 
and cultivated. In order, therefore, to pre- 
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ſerve perſpicuity, and diſtinction in deſcribin g 
ſuch a multitude of facts, I ſhall employ 


more chapters on this ſubject, and arrange 


in each ſuch particulars as ſeem moſt pro- 
per to be placed together, at the ſame time 

contriving to reduce the whole into as few | 
principal heads as it is js pollihiyy without con- 


fuſion. N 


Whenever Electricity is by any means 


ſuperinduced on a body, it is there con- 


fined only by Electrics, and remains with 
that body a longer or a ſhorter time, ac- 
cording as the Electrics that confine it are 
more or leſs perfect. By glaſs tube, for in- 
ſtance, when rubbed,” acquires a quantity of 
that power, whatever it is, which we call 
Electricity. That Electricity remains, and 
is perceivable upon the glaſs, inſomuch as 
it is ſurrounded by the air, which is an Elec- 
tric; and as the air is in a more or leſs per- 
fect electric ſtate, ſo that virtue 1s retained 
upon the glaſs longer or ſhorter; and be- 
cauſe the air is never a perfect Electric, there- 
fore the excited tube can never preſerve the 


acquired Electricity perpetually, but it is con- 
tinually 
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tinually imparting ſome of it to the contigu- 
cus air, or the conducting particles that float 
in that element, till at laſt it quite loſes its 
power. If a finger, or any other Conductor | 


be preſented towards an excited Electric, it 


will receive a ſpark, and in that ſpark part 
only of the Electrieity of the Electric; but 
why not all ? Becauſe the excited Electrio 
being a Non- conductor, cannot convey the 
Electricit y of all its ſurface to that fide, to 
which the Conductor has been preſented. 
Hence, if a conducting ſubſtance be ſucceſ- 
ſively preſented to different parts of an ex- 
cited Electric, it will repeive at every ap- 
proach a ſpark, without repeating the exci- 
tation, till all the power of that Electric is 
exhauſted, and then a new excitation is ne- 


cellary in orger to reyive it. 


Whenever a Conductor communicating 
with the earth is exhibited at a convenient 
diſtance to an excited Electric, it acquires 

on that exhibited fide an Electricity con- 
trary to that poſſeſſed by the Electric: this 
Electricity increaſes the nearer it is ap- 
proached, and at laſt, as there is an eager at- 
traction between Poſitive and N egative Elec- 
D 4 tricity, 
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tri ty, the Conductor receives a ſpark from 
the Electric, and fo the balance is reſtored. 
If this Conductor does not communicate 
with the earth, but is inſulated, and ap- 
proached to the excited Electric as before, 
then not only that fide of it which is towards 
the Electric, but the oppoſite alſo, will appear 
electrified; with this difference, however, 
that the ſide, which is expoſed to the influ- 
ence of the Electric, has acquired an Electri- 
city contrary to that of the excited Electric, 
and the oppoſite ſide an Electricity of the 
ſame kind with that of the Electric. Theſe 
two different Electricities of the Conductor 
increaſe as it comes nearer to the Electric, 
and at laſt the former receiving a ſpark from 
the latter, becomes throughout poſſeſſed of 
the ſame Electricity with the Electric, from 
which it has received the ſpark. All theſe 
effects will happen in the ſame manner, if be- 
tween the excited Electric and the approach- 
ed Conductor there is interpoſed ſome other 
electric ſubſtance beſides air; as for inſtance, 
a thin plate of glaſs, roſin, ſealing- wax, 
Kc. but then a ſpark can never come from 
the excited Electric to the Conductor, ex- 
cept it forces, or burſts its way through 
the 
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the Si Electric, as it always does 
through the air. This diſplacing of the air 
js what cauſes the noiſe that attends a ſpark, 
and that noiſe is more or leſs loud in pro- 
portion to the quantity of | Electricity, and 
to the reſiſtance it meets with in its Loa 
ſage. | r 


An inſulated Conductor having received 
the Electricity from an excited Electric, 
(in which ſtate it is faid to be electrified 
by communication) will act in every reſpect 
like the excited Electric itfelf, except, that 
when it is approached by another Conductor 
communicating with the earth, the former 
gives one ſpark to the latter, and by that diſ- 
charges all its Electricity. The reaſon why 
an electrified Conductor loſeth its Electricity 
all at once, when touched with another Con- 
ductor communicating with the earth, and 
not part of it only, like the excited Elec- 
tric, is, becauſe the Electricity belonging 
to the whole of the Conductor is eaſily con- 
ducted through its own ſubſtance, to that 
ſide, to which the other Conductor is pre- 
ſented. Hence it appears that, in general, 
the Electricity diſcharged from an electrified 


Con- 
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Conductor is much more powerful, than 
hen diſcharged from an Electric; for the 
Conductor may acquire a great quantity of 
Electricity from an Electric, by receiving 
ſpark after ſpark, and afterwards if touched, 
diſcharge it all at once, and not by little 
and little as it was received. 


If an inſulated Conductor be touched with 
another Conductor electrified, it will acquire 
part of the Electricity belonging to the elec- 
trified Conductor, and afterwards each will 
ſhow ſigns of it. The Electricity in this 
caſe will not always be equally divided be- | 
_ . tween the two Conductors, nor will it keep 
any proportion to the quantity of matter in 
ach contained ; but will obſerve the follow- 
ing laws. 


x. If two inſulated Conductors, that in 
_reſpeCt to their external ſurfaces are equal 
and fimilar, and both, or only one electri- 
fied, are touched together, the Electricity 
will be equally divided among them. 


2. If their ſurfaces are equal and diſſimilar, 
as for inſtance a ſquare foot of tin foil in 
5 one 
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one piece, and another ſquare foot of it cut 
in a long ſlip, t then that body, whoſe ſur- : 
face has a greater extenſion, will acquire 
more e than the other. 


* Laſtly, if their 8 are 5 nk 
diſſimilar, the Electricity that each acquires 
after the contact, ſeems pretty clear from 
experiments, and in conſequence of the above 
two laws, to be in a compound proportion 
of their ſurfaces, and the extenſions of the 
ſame. 


The electric ſpark (7. e. a ſeparate quantity 
of Electricity) will go a greater or leſs diſ- 
tance through the air, in order to reach a 
Conductor, according as its quantity 1s greater 
or leſs; as the parts from which it flies off, 
and on which it ſtrikes, are more ſharp or 
more blunt, and as the Conductor is more or 
leſs perfect. The noiſe together, and the 
light with which the ſpark is attended, is 
greater or leſs, according as the Electricity is 
greater or leſs; as the parts from which it 
flies, and on which it ſtrikes, are more blunt 
or more ſharp, and as the Conductor is more 
| or leſs perfect. Thus, for inſtance, a ſharp point- 

— 
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ed body will throw off Electricity to, and receiye 
it from a greater diſtance, than a body of any 
other ſhape; but then that paſſage occaſions 
no noiſe, and but little light, for, in this caſe, 
the Electricity does not come in a ſeparate 
large body, but by little and little, or rather 


by a continuate ſtream. 


It is remarkable in the caſe of points throw- 
ing off, or receiving Electricity, that a cur- 
rent of air is ſenſible at an electrified point, 
which is always in the direction of the 
point, whether the Electricity is poſitive or 
negative, 


The electric Wax. taken u pon any part 
of a living animal body, cauſeth a diſagree- | 
able ſenſation, which is more or leſs trou- 
bleſome, as the ſpark is ſtronger or weaker, 
and the part, upon which it is 8 is 


more or leſs delicate. : 


A has quantity of Electricity, pervades 
the ſubſtance of a Conductor of a conſidera- 
ble length, with a ſurpriſing and i impercep- 
tible velocity ; but a ſmall quantity of it 
has been found to take ſome little time in 


Peng 
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paſſing through a e and leſs . Co 
ductor. 3 5 


Ki a of the fame Electricity, | 
whether poſitive or negative, repel each other. 
But bodies, poſſeſſed of different Electrici- | 
ties, attract each other ; and there is no elec- 
tric repulſion, but between bodies poſſeſſed 
of the ſame Electricity, nor electric attrac= 
| ' ferent Electricities, 7. e. between bodies 
la and bodies negatively, dleftrified t. 


 Bleaticity, ſtrongly communicated to in- 
ſulated animal bodies, quickens their pulſe, 


and promotes their perſpiration. If it is 
communicated to inſulated fruits, fluids, and 


in general, to every kind of bodies that are 
aQtually in a ſtate of evaporation, it alſo 


t This law, j. e. that there is no electric att raction, except 
between bodies poſſeſſed of different Electricities, will, perhaps, 
appear paradoxical upon obſerving, that an excited Electric 
aitracts ſmall bodies, which never were by any means made 
electrical before; but the paradox will ſoon vaniſh, if what 
has been ſaid above be conſidered, i. e. that when Conductora, 
and indeed EleQrics too, come near an eleCtrified body, they 
become actually poſſeſſed of a different Electricity. But this 
will appear much clearer from the experiments that are to be 


mentioned hereafter. 
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increaſeth that evaporation, and that in 3 
greater or leſs degree, as. thoſe bodies are 
more or leſs ſubject to eyaporate of them- 
ſelves, as the veſſels, that contain the ſame, 
are Conductors or Electrics, and as they 
have a greater or leſs ſurface expoſed to the 


open 225 


By enn the, band tion of; vegeta- 
bles, Electricity promotes their growth ; it 
having been found, after ſeveral experiments, 
that ſuch plants, which have been often, 
and long electrified, have ſhewed a more 
lively and forward appearance, than others 
of the ſame kind that were not electriſied. 


When Electricity! is ated to in- 
ſulated veſſels, containing water, that is ac- 
tually running from a pipe, the effects will, 
as far as may ingroſs, be deduced from ex- 
geciments, obſerve the following laws. 


* x, The electrified ſtream, though it di- 
86 vides, and carries the liquid further, is 


J Although i it has been by ſome pretended, that Electricity 
cauſed ſeveral ſubfances to evaporate through the pores of glaſs, 
and metals, yet that could never be obſerved, though many ac- 
curate experiments were made for that purpoſe 3 beſides,” this 
pretended evaporation, ſeems on all accoants eee im- 


probable. 
« neither 
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« neither ſenſibly accelerated nor retarded, 


0 5 the pipe through which it iſſues is : 
| * not leſs than a line in diameter. 


4 2, "Under this diameter, i6 ha tube is 
« wide enough to let the liquid run in a con- 
« tinued ſtream, Electricity accelerates ĩt a 
« little, but leſs than a perſon would ima- 
* vine, if he judged by the numbers of jets 
_« which are formed, and by the diſtance to, 
« which they go. 


« 3. If the tube be a capillary one, from 
« which the water only drops naturally, 
« the electrified jet not only becomes a con- 
<< tinued ſtream, and even divided into ſe- 
« yeral ſtreams, but is alſo conſiderably acce- 
© lerated; and the ſmaller the capillary 
tube is, the greater, in proportion, is the 
« acceleration. 


wt So great is the effect of the electric 
virtue, that it drives the water in a con- 
« ſtant ſtream out of a very ſmall capillary 
tube, out of which it had not before been 
ee able even to drop. Fe 


The electric virtue has been found not to 
be affected by, or affect, ye magnetic virtue 
| of 
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of a loadſtone; neither is it affected by heat 
or cold; ſince, an iron bar made red hot, 
or any conducting ſubſtance hard frozen, 
when electrified, attracts, repels, gives ſparks, 

Kc. in the ſame manner as in its natural 
temperature. Electric attraction is obſerva- 
ble alſo in vacuo, where it acts nearly at 

the fame diſtance, as in che open air; and 
electric ſubſtances m; alſo be excited in 
vacuo. 


Laſtly, + we ſhall conclude this pb with 
remarking two peculiarities, reſpecting ex- 
cited and communicated Electricity. The 
firſt of theſe is, that if the face, or any part 
of the body, is preſented to an excited Elec- 
tric, it will feel as if a wind was blowin g. 
or rather, as if a ſpider's web was drawn 

over it, whereas this is ſeldom produced 
by communicated Electricity. The other 
particular confiſts in this, that if the noſtrils 
are-preſented to an excited Electric, they will 
be affected by a ſmell, much reſembling that 
of phoſphorus; but communicated Electricity 
does not occaſion any ſuch ſenſation, except 
when a large quantity of it does ſuddenly paſs 
from one body to another. 


CHAP. 


OF ELECTRICITY; gy 


Of Electricity communicated to Electrics-. . 


As the Electric Virtue can be ſuperin- 
4 ' A duced on Conductors by communica- 
tion, ſo may it alſo be communicated to Elec- 
tries: the difference however is, as might be 
expected, very remarkable; for when one 
ſide of a Conductor is preſented to an electri- 
fied body, the Electricity will inſtantly per- 
vade its whole ſubſtance, on account of its 
conducting nature; whereas when an Electric | 
is preſented to another Electric excited, or to 
an electrified Conductor, it will with ſome 
difficulty acquire any Electricity, becauſe its 


ſubſtance is impervious to that virtue, and in 


order to make it acquire ſome, it muſt be 
ſeveral times, and in different parts, touched | 
with the electrified body. That it is as dif- 
ficult to deprive an Electric of its acquired 
Electricity, as it is to ſuperinduce it on its 


ſurface, I think might eaſily be ſuppoſed ; 


for the very ſame quality, which cauſeth it 
| to acquire that power ſlowly (namely its be- 
ing a Non- conductor) makes it alſo part with 

| it 
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it lowly ; and, in order abſolutely to deprive 
the Electric of its acquired Electricity, it muſt 
be touched ſeveral times, and in almoſt every 
part of its ſurface, with ſome- e 5 


ſtance. 


In the preceding chapter we obſerved, that 
when an inſulated Conductor is preſented to 
an electrified body, it acquires, on the part 
neareſt to that body, a contrary Electricity; 
and on the oppolite part, an Electricity of 
the ſame kind with that of the electrified 
body; - we alſo obſerved that theſe two Elec- 
tricities increaſe, as the Conductor comes near 
to the electrified body, and that when the 
Conductor is arrived within the ſtriking diſ- 
| tance of that body, a quantity of Electricity 
flies off from the latter; forces its way through 
the intermediate air, and, ſtriking upon the 
former, renders it throughout poſſeſſed of the 
ſame Electricity. Theſe effects are in a cer- 
tain degree alſo obſervable when an Electrie, 
inſtead of a Conductor, is preſented to an 


electrified body; for the electric will alſo ar- 


quire on different ſides, contrary Electricities: 
theſe Electricities increaſe, as the diſtance de- 


creaſes ; but, if at laſt a ſmall quantity of 
Elec- 
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Electricity is communicated to the Electric, 
that Electric will not become throughout poſ- 
ſeſſed of one Electricity, but will ſtill, in ſome 
caſes, ſhew different Electricities on different 
ſides, and in ſome circumſtances many re- 
peated changes from poſitive to negative Elec- 
tricity may be abſerved upon the ſame Elec- 
tric, as will appear from the following expe- 
riment. 


If the end of a pretty long glaſs tube be 
preſented to a body electrified, for inſtance 
poſitively, the tube will be found electrified 
poſitively alſo for the ſpace of one or two 
inches at that end; but, beyond that ſpace, 
will be found two or three inches electrified 
negatively; after that, another poſitive Elec- 
tricity will appear, and ſo alternately, a poſi- 
tive and a negative zone will follow one ano- 
ther, always weaker and weaker in power, 
till at laſt they quite vaniſh. Now the cauſe of 
| theſe effects is always to be deduced from 
the two above-mentioned principles, i. e. the 
non- conducting quality of an Electric, and 
the property of bodies in general to acquire 
an Electricity contrary to that poſſeſſed by 
another contiguous electrified body: ſo in the 

2 | above 
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above experiment, that end of the tube which 
was preſented to the body electrified poſitively, 
before it received any Electricity from that 


body, appeared negative on the part preſented 


to it, but after it had received ſome Electri- 
city, appeared to be poſitive no further than 
that Electricity could be ſpread over its ſur- 
face, but beyond that place a part of the tube 
appeared to be negative, on account of its 
contiguity to the part electriſied poſitively; 


after that, another place appeared to be poſi- 


tive, becauſe of its contiguity tothe part elec- 
triſied negatively, and ſo of the ſubſequent 
changes; and the poſitive Electricity of one 


part of the tube cannot mix with the adjoin- 


ing negative part ſo as to prevent theſe ap- 
pearances, becauſe the non- conducting quality 
of the glaſs will always hinder ſuch an effect 
from taking place. | 


If to one fide of an Electric ſufficiently 
thin, as for inſtance a pane of common win- 
dow-glaſs, a plate of ſealing- wax, &c. be 
communicated one Electricity, and to the op- 
polite ſide be communicated the contrary, 
that plate in that caſe is ſaid to be charged, and 
the two Electricities can never come together, 

I : ot ene 


STEG 
except a communication of conducting ſub- d 
ſtances be made between both ſides, or the 
Electric be broken by the power of electrie 
attraction. When the two Electricities of a 
charged Electric are by any means united, and 
therefore, their power deſtroyed, that Elec- 
tric is then ſaid. to be d:/eharged, and the act 
of union of theſe two oppoſite powers is, for 
a reaſon hereafter to be mentioned, what 1 is 
called the electric Shock, 


In order to avoid the difficulty of commu- 
nicating Electricity to an electric plate, it is 
cuſtomary to coat the ſides of it with ſome 
conducting ſubſtance, as tin foil, gilt paper, 
&c. by which means the charging and diſ- 
charging becomes very eaſy ; for when the 
Electricity is communicated to one part of 
the coating, it is immediately ſpread through 
all the parts of the Electric that are in contact 
with that coating, and when the Electric is to 
be diſcharged, it is ſufficient to make a con- 
ducting communication between the coatings 
of both ſides, in order to diſcharge entirely 
the Electricities of that Electric. 


* 1 
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It will be readily underſtood why the coat- 
| ings of both ſides of an Electrie ſhould not 
come very near one another towards the edge 
of the plate, for then a communication be- 
tween the ſame coatings is ready at hand, and 
although they do not * abſolutely touch one 
another, yet when they are electrified, the 
Electricity will eaſily force a paſſage through 
the air, and, by paſling over the ſurface of the 
Electric from one coating to the other, ren- 
ders it incapable of receiving any charge“. 


By means of charged Electrics, we may 
Tee a diſplay of the greateſt powers of Elec- 
tricity; we can accumulate this power, and 
_ uſe it advantageoully in different experi- 
ments. By conſidering the properties of a 
charged Electric, we become further and 
better acquaiuted with this ſcience, than by 
any other means, and for the enumeration _ 
of theſe properties the following chapter is 
employed. 


IP The property of conducting the Electricity over 
the ſurface is ſo remarkable in ſome kinds of glaſs, that 
they are on this account abſolutely unfit for the purpole ; 
of charging and * 


CHAP. 


2 
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G H AFP. VI. 
Of charged Ele&rics, or the Leyden Phial. 


F a glaſs plate, whether ſmooth, or rough, 
is coated with ſome conducting ſub- 

ſtance on both ſides, ſo that the coatings 
do not come ſo very near the edge of the 
glaſs, as to render it unfit to be charged, 
and if to one of thoſe coatings be commu- 
nicated ſome Electricity, the other coating, 
while communicating with the earth, or with 
a ſufficient quantity of conducting bodies, 
acquires by itſelf an equal quantity of the 
contrary Electricity; but if whilſt one ſide 
is acquiring Electricity, the oppoſite ſide 
does not communicate with the earth, or 
with a ſufficient quantity of conducting 
ſubſtances, the glaſs cannot be charged. 
Now the reaſon why when one fide of the 
glaſs is receiving one Electricity, the op- 
polite ſide acquires the other, is the ſame 
as obſerved in the preceeding chapter, 2, e. 
the property of bodies to acquire an Electri- 
city contrary to that poſſeſſed by a contigu- 


ous electrified body; and the cauſe, that 
E 4 hinders 
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hinders theſe two Electricities from mixing 
together, is the interpoſition of the glaſs 
plate, which is impermeable to Electrici- 
ty *; but if the charge is too high, and the 
glaſs plate too thin, then the great attrac- 
tion, between the two different Electrics, 
forces a paſſage through the glaſs, diſcharges 
it, and renders it unfit to receive another 
charge. 


Theſe effects happen in the fame manner 
if the glafs be not in the form of a plate, 
but in any other ſhape whatſoever, provid- 
ed it is ſufficiently thin, it being not the 
form, but the thickneſs of the glaſs, that 
makes it more or leſs fit to be charged ; and 
the thinner it is, the greater charge it is capable 
of receiving; for the ſtronger in proportion is 


* This remarkable property of Electricity was firſt 
obſerved at Leyden with a bottle containing ſome water, 
which ſerved for the inſide coating, and the undeſigned 
application of the hands on the outſide ſerved for another 
coating. A bottle coated on the inſide and outſide for 
the purpoſe of being charged, has from thence been called 
the Leyden Phial, otherwiſe an electric Far; and the 
charging and diſcharging in general, of coated glaſs, bas 
been caſed the Leyden E xperiment. Ig 

the 
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the power of the Electricity of one ſide, to 
cauſe a contrary Electricity on the oppoſite 
ſide. | . 


How thick a glafs plate or other Electrie 
ſhould be, to become incapable of being 
charged, hath not yet been aſcertained. 


If a coated glaſs plate, or phial, after 
being charged, be inſulated, and only one of 
its fides be touched with ſome Conductor, 
that ſide will not part with its Electricity, 
becauſe the Electricity of one ſide exiſts in 
conſequence of the contrary Electricity on 
the oppoſite ſide, and both, by their mutual 
attraction, confine one another upon the ſur- 
face of the glaſs, In order therefore to diſ- 
charge that glaſs, both its coatings muſt be 
touched at the ſame time, and connected 
with the earth: or by means of ſome Con- 
ductor a communication muſt be made be- 
tween them, and in this caſe the diſcharge is 
faid to be made through that Conductor. 


When, i in order to diſcharge a jar, one of 
its coatings is touched firſt with a Conductor, 
as for inſtance, . with one end of a chain, 
nothing 
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nothing particular in that caſe will appear *; 
but as foon as the other end of the chain 
comes within a ſufficient diſtance of the 
other coating, a ſpark will be ſeen between 
| the end of the chain, and that coating, ac- 
companied with a noiſe, &c. juſt as when an 
excited Electric, or an electrified Conductor 
is made to communicate with another Con- 
ductor; but the power, the light, and the 
report is in general much greater than that 
of a ſpark taken from a body er elec- 


tified. 


It is aa the ſpark occaſioned 
by the diſcharge of charged Electrics, al- 
though it is more denſe, more powerful, and 
makes a greater report, yet is not ſo long as 
the ſpark drawn from an electrified Con- 


ductor. 


* Tf one coating of a charged jar communicates with 
the earth while the other coating is expoſed to the free 
air for ſome time, the charge of that jar will be ſilently 
and gradually diſſipated; for while the Electricity of one 
ſide goes to the earth, the Electricity of the other is com- 
municated to the air, which, as we obſerved before, is 


neyer a perſect Electric. 
When 
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- When the diſcharge of a jar is made 
through the body of a living animal, it oc- 
caſions a ſudden motion by contracting the 
muſcles, through which it paſſes, and gives a 
diſagreeable ſenſation, for which reaſon the 
effect of diſcharging an electric jar has been 
generally . the electric Shock; 757 4 5 


The force of ale electric ſhock, edel 
by glaſſes of the ſame thickneſs, is greater 
or leſs in proportion to the quantity of coat- 


1 ed ſurface, and the height of the charge. 


Upon this principle, the power of the ſaid 
ſhock, by increaſing the quantity of coated 
glaſs, may be augmented at pleaſure, provid- 
ed means be uſed powerful enough to charge 
it, | 


A number of coated jars connected toge- 
ther in ſuch manner that their whole force 
may be united, and act like one jar, conſtitutes 
what is called an electrical Battery. This 
battery is the moſt formidable, and entertain- 
ing part of an electrical apparatus, and by 
its uſe many wonderful effects are produced, 

but as the PRI of theſe belongs 

rather 
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rather to the practical, than to the prefent 
part of this Treatiſe, I ſhall only enumerate 


them in this place, and reſerve further par- 
ticulars for the third part of this work. 

: * * the diſcharge of an defrie Jar 
it is ſurprizing to oblerve with what quick- 
neſs the EleQricity performs the circuit from 
one {ide of the glaſs to the other. It has 
been found to employ no perceivable time in 
going through a Conductor of ſeveral miles, 
which connected the two coatings of a 
phial. 


The foree noiſe of an electric ſhock is 
not affected by the inflexions of the Con- 
ductor, through which it goes, but it is ſen- 


ſibly weakened by its length; hence when 


the circuit, 2. e. the communication be- 


tween the two fides of the electric phial, is 


made by one perſon touching one ſide with 
one hand, and the oppoſite fide with the 
other, the ſhock is ſtronger than when the 
circuit is formed by many perſons together 


Joining hands, 


That 
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That the Electricity finds ſome obſtruction 
in going through even the beſt Conductors, 
appears evident, from this, that in ſome caſes 
it will prefer a ſhort paſſage through the air, 
to a long one through Conductors, even the 
moſt perfect. This obſtruction is greater in 
that place, where the Conductors, forming the 
circuit, do not lie in perfect contact; and if 
the circuit being compoſed of Conductors of 
different natures, the Electricity be obliged to 
paſs from one Conductor to another leſs per- 
fect, the obſtruction is ſtill greater. If the 
interruption of a circuit be made in water, 
on making the diſcharge (notwithſtanding 
that the water is e, a ſpark will 
be ſeen in it, whick never fails to agitate 
che water, and often breaks the veſſel that 
contains it. 


A ſtrong ſhock, ſent through an animal 
or a plant, puts an end to animal as well 
as to vegetable life. If the circuit be 
interrupted by one or more Electries, or 
im perfect Conductors, of a moderate thick- 
neſs, the electric ſhock will break them, and 
in ſome circumſtances diſperſe them in every 
direction, and in ſuch a manner as if the. 

force 
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force proceeded from the center of every one 
of the . bodies 


A oo ſhock, ſent W a ſlender piece 
of metal, makes it inſtantly red-hot, melts it, 
and if the fuſion is perfect, reduces it into 
globules of different magnitudes. If the me- 
tal be incloſed between pieces of glaſs, the 
ſhock, by melting it, will force it into the 
ſubſtance of the glaſs, ſo that afterwards it 
cannot be taken off without ſcraping part of 
the glaſs with it. In this experiment the 
glaſſes are ſhattered to pieces, and it is ſeldom 
that they reſiſt the force of a ſtrong ſhock. 


If the glaſſes, incloſing the metal, be preſſed 
buy heavy weights, then a remarkable ſmall 
| ſhock is capable often not only to raiſe the 
weight, but to break ſuch thick glaſſes, that 
otherwiſe require the force of a large battery. 


* In ſeveral inſtances the effect of a ſhock upon an 
interpoſed body is evidently greater on that ſide of it which 
communicates with that coating of the jar or battery, that 
is poſſeſſed of the poſitive Electricity. But of this more 

will be ſaid hereafter, 


2 | Thick 


l ELECTRICITY. 6 
Thick pieces of glaſs may be alſo broken into 
innumerable fragments by only ſending a 


ſhock over a {mall part of their ſurface, which 


are preſſed by weights, without the. interpoſi- 


tion of any metal. When theſe pieces of , 


glaſs are not broken, they are marked by the 
exploſion with the moſt lively priſmatic co- 
lours, which lie ſometimes confuſed, and 
ſometimes in their priſmatic order. The co- 
loured ſpot is evidently formed by thin plates 
or ſcales, in part ſeparated from the ſurface 


of the glaſs; and it generally occupies. the 


ſpace of about one inch in length, and half 
an inch in breadth. 


In melting wires of the ſame metal by the 
electric ſhock, it muſt be obſerved, that the 


forces required for that purpoſe muſt be great- 
er or leſs according as the lengths or thickneſſes 
of the wires are greater or leſs, but they are 


far from bearing any direct proportion to the 
quantity of metal; for if a wire of a given 


length and diameter be barely melted by a 


large battery, a wire of equal length and 
twice the ſubſtance, would perhaps take ten 


ſuch batteries to produce the ſame effect upon 


It. 


When 
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When a moderate ſhock“ is ſent through 
an imperfect metal (eſpecially if the circuit 
1s formed by ſeveral pieces, as by a chain), a 
black duſt, in the form of ſmoke, will be ſeen 
to proceed from the metal, which is thought 
to be ſome of the metal itſelf partly calcined, 
and, by the violence of the en forced 
from . E 7 
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If ſuch circuit, or part of it, be laid upon a 
piece of paper, glaſs, or other Non- conductor, 
this, after the exploſion, will be found tained 
with ſome indelible marks, and often ſhew 
evident ſigns of having been burnt. A long 

aand permanent track may be marked upon 
glaſs, and ſome other bodies, by the electric 
exploſion, if the interruption of the circuit be 

made upon its ſurface. 


What is more remarkable, in conſidering 
the effects of Electrieity on metals, is, that 
it revivifies their calces, and, like a true phlo- 
giſtie proceſs, when an e is made be- 


* By a moderate ſhock FO, I mean, one that is not 
ie to melt the metal through which it paſtes, 
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tween two pieces of the ſame, they, in part, 
return into their metalline form. 


Although we obſerved, in the fifth chapter, 
that Electricity and Magnetiſm did not inter- 


ere with one another's action, yet that muſt 


not be underſtood in general, and when a 
large force of Electricity is meant; for this 
is capable mot only of deſtroying the virtue, 
or of reverſing the poles of a magnetic needle, 
but even of giving it that virtue. When the 
charge of ten, eight, and even a leſs number 
of ſquare feet of coated glaſs is ſent through 
a fine ſewing-needle, it will often give it 
polarity, ſo that it will traverſe when laid on 


water*, It is remarkable that if the needle be 


ſtruck, lying eaſt and weſt, that end of it 


which is entered by the ſhock, will after- 


wards point north; but if the needle be 
ſtruck, lying north and ſouth, that end 


* A ſmart ſtroke of a hammer will make a needle 
magnetic: but they ſhould always be tried before the 


experiment: for many ſmall needles will traverſe upon 


water, without the electric ſhock, or the ſtroke of the 
hammer. ka 
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of it which lay towards the north, will, in 
any caſe, point north ; and the needle will 
acquire a ſtronger virtue in this, than 1 in the 


former caſe. 


That the eledric ſpark ſhould Kindle in- 


flammable ſubſtances, I think might be ex- 


pected, when its power has been conſidered. 


n many circumſtances, in which it has been 
obſerved to a& as a moſt penetrating and ex- 
traordinary fire. In firing ſeveral ſubſtances 
a {mall ſhock is ſafficient ; and inflammable 
ſpirits may be fired even by a ſpark proceed- 
ing from an electrified Conductor. 8888 


If the moderate charge of a large battery 
is diſcharged between two ſmooth ſurfaces 
of metals, or ſemi-metals, lying at a ſmall 
diſtance from each other, a beautiful ſpot will 
be marked upon them. This conſiſts of one 
central ſpot, and ſome concentric cireles“, 
which are more or leſs diſtin, and more or 


* The central ſpot as wel] as the circles lie at 2 little 
diſtance from onę another; and they are compoſed of 
dots and cavities, indicating a true fuſion. 
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OF ELECTRICITY: e 
jeſs in number; according as the metal upon 
which. they are marked, requires a leſs or 
greater degree of heat to be melted, and as a 
greater or leſs force is employed. 


If the exploſion of a battery; iſſuing from 
a pointed body; as the point of a needle, be 
repeatedly taken upon the plain ſurface of a 
piece of metal ſituated at a little diſtance from 
the point, or if iſſuing from the ſurface, be 
taken upon the point, that metal will be 
marked with a coloured ſpot, conſiſting of all 
the priſmatic colours diſpoſed in circles, and 
evidently formed by ſcales, or thin plates 
of the metal ſeparated by the force "= the EX 
ploſion*; | | 


When the diſcharge of a battery is made 
by bringing the ends of two Conductors, 
-communicating with the inſide; and the out- 
ſide of the battery, in contact with, or at a 
little diſtance from the ſurface of ſeveral con- 
ducting ſubſtances, as water, raw meat, &c. 


* 


* For further particulars concerning thoſe circles, ſee 
the Phil, Tranſ. vol. LVIII. 


F 2 5 it 
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it is obſervable that the Electricity, inſtead of 
entering thoſe ſubſtances, goes over their ſur- 
face, and in a lucid ſeparate body reaches 
from Conductor to Conductor; ſometimes it 
prefers a much longer paſſage over the ſurface, 
to a ſhorter one through any ſubſtance. In 
this caſe the exploſion never fails to give 
a concuſſion to the Oy over whoſe ſurface 


it | paſſes. | 


The * taken in dberent kinds of 
air, acts in general like any phlogiſtic pro- 
ceſs *. | 


8 


Beſides the above-mentioned properties of 
charged glaſs, there are a few more obſerved, 
which as yet have neither been ſufficiently 
inveſtigated, nor ſo far purſued as to be re- 
duce under any general laws. They afford 
a great field for ſpeculation, and ſeem more 
intimately connected with the nature of Elec- 
tries in general; but it ſeems not proper to 
make any general concluſions from the fach 


* See Dr. Pa1zsTLEY's ſecond vol. of Obſervation 
on different Kinds of Air, ſec, XIII. 
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already known, at leaſt ſo as to be inſerted in 
this part of the preſent treatiſe, I ſhall there- 
= fore.employ a chapter for the hiſtory of the 
game, in which I ſhall relate the principal, 
; and more promiſing ; experiments hitherto 
made, and take notice of the beſt conjectures 
offered for their explanation, This chapter 
will be found at the end of the third part, in 
which place, I think, it will be more accept» 
able to my readers, particularly ſuch, who 
have not been much converſant with Elec- 
tricity, and therefore require firſt the deſerip- 
tion of the electrical apparatus, and the knows» 
ledge of the experiments neceſſary to prove 
the facts recited, 


F 3 CHAP 
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CHAP. VII. 


Of Atmoſpherical Eleetricity. 


HO EVER has optic the nu- 
merous properties of Electricity 
already mentioned, and has conſidered their 
extenſive power, will, I doubt not, be great- 
ly ſurpriſed, when he compares the ſtare, i in 
which the Science remained half a century 
ago, with that in which it is at preſent; but 
His wonder will ſtill increaſe, when he is told 
that Electricity is not only to be obſerved by 
rubbing an Electric, or warming a Tour- 
malin, but that it has been found to exiſt in 
the air, rain, and clouds; that thunder and 
lightning have been diſcovered to be its 
effects; and that in ſhort whatever has the 
appearance of fire, or of any thing extra- 
ordinary in the atmoſphere, and upon the 
earth, has been attributed to Electricity. 


That the effects of Electricity bore a great 
reſemblance to thunder and lightning, had 
been ſeveral times remarked by philoſophers, 
and eſpecially by the learned Abbe NoLLET; 
| | | but 
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but that they ſhould actually be found to be 
effects of the ſame cauſe, and that the phe- 


nomena of Electricity ſhould be imitated by 


lightning, or thoſe of lightning by Electri- 
city, was neither thought poſſible, nor ſuſ- 


| pected, till the celebrated Dr. FRANKLIN 


made the bold aſſertion, and the French phi- 
loſophers firſt, and afterwards Dr. FRANK- 
LIN proved the fact by undeniable arguments 


in the year' 1752. 


The ſimilarity of lightning and Electricity 
is not to be remarked in a few appearances 
only, but it is obſervable throughout all their 
numerous effects, and there is not a ſingle 
phenomenon of the one, but may be imitat- 
ed by the other. Lightning deſtroys edifices, 
animals, trees, &c. ; lightning goes through 
the beſt Conductors, which it meets in its 
way, and, if its paſſage is obſtructed by Elec- 
trics, or leſs perfect Conductors, it rends 
them, and diſperſes them in every direction - 


lightning burns, and melts metals and other 


lubſtances ; a ſtroke of lightning often diſ- 
turbs the virtue of a magnet and gives pola- 
rity to ferruginous ſubſtances ; and all theſe 
effects, as has been obſerved above, may be 

F4. _ pro» 
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= produced by Electricity. But independent of 
the great ſimilarity exiſting between light- 
ning and Electricity; what fully proves their 
identity is, that the matter of lightning may 
be actually brought down from the clouds 
by means of inſulated and pointed metallic 
rods, or by electrical kites, and with it any 
known electrical experiment may be "Pm 
formed. 
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Clouds, as well as rain, ſnow and hail, 
that fall from them, are almoſt always elec- 
trified, but oftner negatively than poſitively; 
and the lightning, accompanied with the thun- 
der, is the effect of the Electricity, which, dart- 

ing from a cloud, or a number of clouds, 
highly electrified, ſtrikes into another cloud, 
or elſe upon the earth, in which caſe it pre- 
fers the moſt lofty and pointed places, and by 
this ſtroke produces all thoſe dreadful effects, 
that are known to be occaſioned by light- 
ning. | 
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The air, at ſome diftance from houſes, trees, 
maſts of ſhips, &c. is generally electrified 
poſitively, particularly in froſty, clear, or 
foggy weather; but how the air, the fogs, 

| | | and 
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OF ELECTRICITY. yz 
and the clouds becom ne electrified has not yet 
been aſcertained; although ſeveral e 
have deen offered. | 7 


After that Electrieity, and the matter of 


lightning were found to be the fame thing, 


philoſophers began to ſuſpect the action of 
Electricity to be where it had before been leſs 
imagined, and not without reaſon endeavour- 


ed to reconcile to it ſeveral other natural ap- 


pearances. The aurora borealis, or northern 
light, was ſoon attributed to EleQricity, on 
obſerving that by this that flaming light may 


be imitated*, and that the aurora borealis, 
when very ſtrong, has been know: to diſturb 


the magnetic needlef, which i is alle an ee 
of EY 7 IEA 


* The late Mr. CanTovw frequently collected Elec- 


. tricity in a confiderable degree, during the time of an 


aurora borealis, His apparatus for that purpoſe conſiſted 
of an inſulated fiſhing rod, erected on the top of his houſe, 
and having a wire twiſted round, 


+ See the Phil, Tranſ. vol. LIX. page 88. 
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at firſt ſight to be extravagancies, but if it be 


are not aſſertions abſolutely void of proofs, 


loſophers, then, I think, they may be ad- 
mitted at leaſt ſo far as to be tried on proper 


plauſible eonjectures yet offered in explana- 


74 A COMPLETE TREATISE. 
5 The accentions, that are often ſeen in the 
atmoſphere (commonly called falling Stars) 
are thought to be electrical appearances. The 
ſame is alſo ſuppoſed to be the cauſe of ſuch 
other meteors like white clouds, that often 
appear by night-time, particularly in hot cli- 
mates. Beſides thoſe phenomena, water- 
ſpouts, / hurricanes, whirlwinds, and even 
earthquakes have been attributed to Electri- 
city; But now, perhaps, the reader will 
think philoſophers too extravagant, in going 
ſo far with Electricity. Such thoughts ſeem 
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conſidered, that they do not appear to con- 
tradict the known laws of nature, that they 


add that they are the thoughts of great phi- 


occaſions, and to be conſidered as the moſt 


tion of the moſt ſurprizing e of 
nature“. 


For further conjeAures ſee Dr. F RANKLIN' $ Letters, 
and Dr. PRIESTLEx's Hiſt. of Elect. Part I. per. X. 
ſec, XII. 
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CHAP. K. 


blaue, derived from Blariy.) 

TATURE, ever wiſe a labs in 
her actions, ſeems to follow. a certain 
ſimilarity in her works with a conformity of 
operations, and from the ſimpleſt to the moſt 
complicated of her objects an analogy is 
obſervable, which, as it is wonderful to be 
conſidered, fo it is inſtructive and uſeful. It 
is on account of this analogy, that whenever 
a diſcovery is made in any part of natural 5 
philoſophy; whenever a ſcience is advanced, 
we not only attain to the knowledge of that 
ſingle law, or particular ſcience, but at the 
ſame time acquire means in general of in- 
veſtigating the operations of nature with 
ſomewhat more certainty and accuracy, and 


by purſuing that analogy we are enabled to 


make further diſcoveries, and to improve 


every branch of knowledge. How far Elec- 


tricity has contributed towards this purpoſe, 
[ think it unneceſſary to be further proved, 
when its action has been ſhown to be ſo 
general, and ſo powerful, as to perform what 

1 | no 


7% A COMPLETE TREATISE 
no art can operate. But, beſides the field 
that Electricity has opened for further diſco- 
veries, and the ſatisfaction of that curioſity, 
which before attended the contemplation of 
ſo many wonderful phenomena as have been 
explained | in this ſcience, there are two 
great advantages derived from Electricity; 
the one is a defence againſt the direful effects 
of lightning, and the other a remedy for 

many diſorders incident to the human bo- 

e 


In order to guard edifices or ſhips from 
being damaged by lightning, it was judici- 
oufly propoſed, by Dr. FRANKLIN, to raiſe a 
metallic Conductor ſome feet above the high- 
eſt part of the building, and continue it down 
the wall till it penetrated ſome feet into the 
ground; by this means the houſe could never 
receive any damage, for whenever the light- 
ning ſhould happen to fall upon it, it is evi- 
dent that the Conductor, being of metal, and 
higher than any part of the building, would 
certainly attract it, and by conducting it to 

the ground, hinder that building from re- 
ceiving any damage, for it is known that 
Electricity always ſtrikes the neareſt and 
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OF ELECTRICITY. 77 
beſt Conductors, that it meets within its 


way. 


The reaſonableneſs and truth of this aſſe- 
tion has been confirmed by numberleſs facts, 
and the practice of raiſing ſuch Conductors 
has been found exceedingly uſeful, particu- 4 
larly in hot climates, where thunder-ſtorms | 
are very frequent, and the damages occaſion- 

: | edby theſame, too often experienced. 


In regard to the conſtruction of ſuch Con- 
ductors there have been ſome controverſies 
among Electricians ; and the moſt advanta- 
geous manner of uſing them has not, with- | 
out a great many experiments, and but very | 
lately, been aſcertained. Some philoſophers | 
have aſſerted that ſuch Conductors ſhould | 
terminate in a blunt end, that they might the | 
leſs invite the lightning from the clouds ; for | 
2 blunt end will not attract Electricity from 
ſo great a diſtance as a ſharp point. But ſome 
other philoſophers have thought a pointed 
termination to be much preferable to a blunt 
one, and their aſſertion ſeems, on the following 
accounts, founded on much better reaſon- 
ing. IE 
A ſharp- 
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A ſharp- pointed Conductor, it is true, will 
attract Electricity from a greater diſtance than 


a blunt one, but at the ſame time, will attract 
and conduct it by little and little, or ratker 


by a continued ſtream, in which manner a re- 


markably ſmall Conductor is capable of con- 


ducting a very great quantity of Electricity; 


whereas a blunt terminated Conductor attracts 
the Electricity in a full ſeparate body, or 
exploſion, in which manner it is often made 
red-hot, melted, and even exploded in 
ſmoke, and by ſuch a quantity of Electricity, 
as perhaps would not have at all affected it 
if it had been — pointed, 


A ſharp-pointed APSR BY 1 in⸗ 
vites the matter of lightning eaſier than 2 
blunt one, but to invite, receive, and conduct 
it in ſmall quantities never endangers the 
Conductor; and the object of fixing a Con- 
ductor to a houſe, is to protect the houſe 
from the effects, and not the Conduttor 


from MITES the — 


— 2 ede muck in 8 of ſharp- 
Pointed Conductors, that ſuch ſteeples of 


churches, and edifices in general, that are 
| ter- 


— - i - Ay = 


JJ Vd Dp IN 
EE OS er et In nes Con £0 ES 


* x 
PSI Fae a pn Ee RES as” (rt 1 E — 4 15 ＋ 


e 
„ 


ä 


LO 
N 


7 "3 

18 5 
9 i 
x 
0 
* 
5 
* 
<7 
Tee 


pa 
Te - 
4s 
Te 
ee 
XN 
ho 
Rs 
oh, 
1 
7 
8 85 
" * 


OF ELECTRICITY. 79 
terminated by pointed metallic ornaments, 
have never, or very ſeldom, been known to 
be ſtruck by lightning, whereas others that 
have flat or blunt terminations, and have a 
great quantity of metal in a manner inſulated 
on their tops, are often ſtruck by it, and it 
is but ſeldom that they eſcape without great 
| damage. tos „ 


Beſides thoſe conſiderations, a ſharp-point- 
ed Conductor, by the ſame property of attract- 


ing Electricity more than a blunt one, may 
actually prevent a ſtroke of lightning, to do 
which a blunt- en ded one is abſolutely inca- 


pable. 


A Conductor therefore to guard a building, 


as it is now commonly uſed in conſequence 
of ſeveral conſiderations, and experiments, 
ſhould conſiſt of one iron rod} about three 


* This and other properties of pointed Conductors will 


be made to appear very evidently by experiments. 


+ Copper would do much better than iron for a Con- 
ductor; it being a more perfect Conductor of Electricity, 


and at the ſame time not being ſubject to contract ruſt like 
iron. 
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8 A COMPLETE TREATISE. 
quarters of an inch thick, faſtened to the 
wall of the building, not by iron cramps, 
but by wooden ones. If this Conductor was 
quite detached from the building, and ſup- 
ported by wooden poſts at the diſtance of one 
or two feet from the wall, it would be much 
better for common edifices, but it is more 
particularly adviſable for powder-magazines, 
powder-mills, and all ſuch buildings as con- 
tain combuſtibles ready to take fire. The 
upper end of the Conductor ſhould be termi- 

„ nated in a pyramidal form, with the edges, 

. zs well as the point, very ſharp*; and if the 

| Conductor is of iron it ſhould be gilt, or 

painted for the length of one or two. feet. 
This ſharp end ſhould be elevated above the 
higheſt part of the building (as above a ſtack 
of chimnies, to which it may be faſtened) at 
leaft five or ſix feet. The lower end of the 
Conductor ſhould be driven five or ſix feet 
into the ground, and in a direction leading 
from the foundations; or it would be better 
do connect it with the neareſt piece of water, 
This pyramidal termination of the Conductor is an 
improvement of an ingenious Electrician, Mr. S wirr 
at Greenwich. 
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f any be at hand. If this Conduätof on 
| hecount of the difficulty of adapting it to he 

form of the building, cantiot conveniently | 

be made of one rod, ther! care thould be 

taken, that. where the pieces meet, they be 

made to come in as perfect contact wa 

one another as polfible; fot as we öbſerved 

before, Electricity finds confiderable obſirue- 

tion where the Condiur is ne 


For an edifice of A Wied ſize one Con- | 
ductor, in the manner already deſcribed, is 
perhaps ſufficient; but; in order to ſecure 4 
large building from ſuſtaining ahy damage - 
by lightding; there ſhould be two, three, or ; 
more Condu&ors; in ptopotricablo £ the extent | = 
bf the building: 1 , 

/ ; 

On board lips: a chain has often! been ue 
for this purpoſe, which, on account of its 
pliableneſs; has been found very convenient, | 
and eaſy to be managed among the rig- | 
eing of the veel; but as the Electrieity | 
tinds a great obſtruction in going through - | 
the ſeveral links, for Which reaſon chäins | 
have been actually btöken by the lightning, . 
fo ther uſe has how been alitioſt intirely 

5 laid 
| 
| 
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laid afide, and in their ſtead, copper wires a 
little thicker than a gooſe quill have been 
. fubſtituted, and found to anſwer very well, 
One of | theſe wires ſhould be elevated; two or 
three feet above the higheſt maſt in the 
veſſel; this ſhould be continued down the 
maſt, as far as the deck, where, by bending, 
it ſhould be adapted to the ſurface of ſuch 
parts, over which it may moſt conveniently 
be placed, and, by continuing it down the 
tide of the veſlel, it ſhould be always made 
to communicate with the water of the ſea, 
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In regard to perfonal ſecurity in caſe that 
a thunder-ſtorm were to happen while a 

perſon is in a houſe not. furniſhed with a 
Proper Conductor, it is adviſeable not to 
ſtand near places where there is any metal, 
as chimnies, gilt frames, iron caſements, or 
the like; but to go into the middle of a 
room, and endeavour to ſtand or ſit upon the 
| beſt Non-conduQtor that can be found at 
hand, as an old chair, a ftool, &c. It is 
« {till ſafer (ſays Dr. FRANKLIN) to bring 
< two or three matraſſes or beds into the 
c middle of the room, and folding them up 
Me ble, put. the chair upon them ; for they 
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. not being ſo good Conductors as the walls, 


« the lightning will not chooſe an interrupt- . 
« ed courſe through the air of the room and 


« the bedding, when it can go through a 


« continued better Conductor, the wall. But 


„ where it can be had, a hammock or 


« ſwinging bed, ſuſpended by ſilk cords, 


« equally diſtant from the walls on every 
ſide, and from the ceiling and floor above 
„ « and below, affords the ſafeſt ſituation a 
a perſon can have in any room hat- 


« ever, and what indeed may be deemed 


quite free from danger of _ ſtroke by 


“ lightning.” 


If a ſtorm was to happen whilſt a perſon 


is in the open fields, and far from any build- 


ing, the beſt thing he ean do is to retire 
within a ſmall diſtance of the higheſt tree 
or trees he can get at; he muſt by no means 


go quite near them, but ſhould ſtop at about 


fifteen or twenty feet from their outermoſt 
branches; for if the lightning ſhould fall 
thereabout, it will very probably ſtrike the 
trees; and in caſe a tree was to. be ſplit, he 


is ſafe . at chat diſtance from it, 
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In regard to the other great uſe of Eles- 
4ricity, 1. e. its application as a medicine, 
tthere have been ſo many opinions pro, and 
- Tontra, and the event in general of the in- 
numerable trials has been ſo precarious, that 
to give a juſt eftimate of its power ſeems to 
me very difficult. The innumerable cures 
performed by the application of Electricity, 
that are related by ſeveral writers, ſeem to re- 
preſent it as a panacea for every diſorder: 
on the other hand, the unſucceſsfulneſs of 
other attempts, and which (although ſeldom 

recorded) are the more 'numerous, ſhow its 
inefficacy, and inutility : if therefore a de- 
ciſion ſhould be given on the reſult of all 
thoſe caſes, Electricity thould be conſidered 
as the moſt uſeful, and uſeleſs e! in the 
whole materia medica. 


In order however to ſatisfy more fully the 
curioſity of the reader about this important 
ſubject, I ſhall here ſubjoin two caſes, in 
one of which, related by Dr. HART of 

Shrewſbury, the application of Electricity 

proved very pernicious, and the other is 4 
moſt remarkable inſtance of its good effect. 

In regard to the firſt caſe it is thought by 

1 ſome, 


: OF-ELECTRICHTY, S 
come, that Electricity was injudiciouſſy ap- 
pied; but of the veracity and juſt treatment 
of the ſecond the reader can have no doubt; 
for it was executed by the celebrated Dr. 
Warsox, a gentleman, who is hotk an ex- 
cellent phyſician, and one oe” the greateſt 
Eleftricians. | 


CASE I. 


40 * young girl, about MY be 
« right arm was paralytie, on being electri- 
*« fied the ſecond time, became univerſally; 
e paralytic,. and remained. ſo about a fort- 
„night, when the increaſed pally was re- 
© moved by medicines, which her caſe indi- 
* cated z but the firſt diſeaſed, arm remained 
« as. beſore : I ſhould have mentioned too, 
that this arm was greatly waſted, in com- 
«* pariſon to the other. However, notwith- 
e ſtanding the former bad accident, I had a 
mind to try the effect of Electricity on her 
„again, which we renewed; and, after 
** about three or four days uſe, ſhe became 
* the ſecond time univerſally paralytic, and 
* even loſt her voice, and with difficulty 
could ſwallow. This confirmed me in my 

G 3  * opinion, 
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muſcles, reduced in ſuch a ftate, that her 


| CET 


8 A COMPLETE TREATISE 
« opinion, that the electrical ſhocks had oc. 
& cafioned theſe ſymptoms.—We' therefore 
<« omitted it, and the girl, though ſhe grew 
« better of her additional palſy, for fo I call 
« it, remained as bad as Waere Ke ber 
« firſt*. ? | | 6 


CASE I.. 
A girl belonghig to the Foundling Hoſ- 
pital, aged about ſeven years, being firſt ſeiſed 


with a diſorder occafioned by the worms, 
was at laſt, by a univerſal rigidity of the 


body ſeemed rather dead than alive. After 
that other medicines had been ineffectually 
adminiſtered for about one month, ſhe was 
at laſt electrified intermittedly for about two 
months, after which time ſhe was ſo far re- 
covered, that ſhe could, without pain, exerciſe 
every muſcle of her body, and perform 
every action as well as before ſhe bat the 


Phil. Tranf. Vol. XLVIII. 
+ Phil. Tranſ. Vol. LIL. 


When 


*% A 


OF ELECTRICITY. 37 
When I aſk perſons chat have tried Ele- 
city upon themſelves, or upon others, it is 
ten to one, but they inform me, that it affords 
ſome relief in ſome diſorders, but it is not 
a remedy to be depended on, or to be ge- 


 nerally uſed; for patients, they ſay, do not 


WF like to ſubject themſelves to a long, uncer- 
tain, and (on account of the ſhocks) trou- 
bieſome treatment; beſides, the electrical 


machine will not always act well, and the 


; | turning of the wheel, for the ſpace of an hour- 
or longer, is not a very PROT We or wo 
even n for a ſervant. | 


4 


To all chats abjetiite, a philoſopher! 


would anſwer, that it is not every diſorder, ' 


nor every temperament that requires an equal, 


or perhaps any application of Electricity. 


W That Electricity has been of great benefit* 
in many caſes, where the application of 
W other medicines has failed, is beyond doubt, 
and, if two or three equivocal caſes be ex- 
cepted, there is no inſtance of its having 
ever done any harm: its inefficacy in ſeveral 


aaſes is in a great meaſure to be attributed to 


ww 


he injudicious application of it, indeed more 
than to any other cauſe; for, in general, 
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Electricity. In regard to the trouble, 6 


knowledge, and advancement of Electricii 


few pence a man may be hired, who wil 


with an.. inſulated. floor, or room; and with 
ſuch a machine a vaſt. number of patients 


er n may form a juſt idea of the medical uſes 


refult of what ſeems well authenticated by 
facts and reaſoning under the following pa- 


8 A COMPLETE TREA TISE- 
this remedy has been adminiſtered; either by 
Electricians, who were not phyſicians, or by 
phyſicians, who were little if at all ſkilled in 


attending its adminiſtration, it would be ag 
ridiculous to alledge it in proof of its want 
of utility, ag it would be to degrade the 


on account of the expences that attend the 
purchaſe. of an electrical apparatus. For 3 


work the machine as long as it is neceſſary, 
and be thankful for the employment; but, i in 
order to obviate this inconvenience, an elec- 


trical machine, to work by wind, by water, 
or by a horſe, might be eaſily. conſtructed, 


might be very conveniently electriſied. 


Ate; all theſe en that the 2h; 


of Electricity, 3 ſhall in ſhort give the 


ragraphs, and reſerye the e uſe for the 


r. 25 
A 


— 


Or ELBCPRICIFY. ig 


= The. certain effects of Electricity, when, | 
W communicated ta the human body, are a pro- 
W mation of the inſenſüble perſpiration, an in- 
creaſe of the circulation of the Nene and nd, 
an increaſe. of e ax ſecretions... N 


Theſe cette! have been Food alyrays 6 con- 
ſtant; . they may | be proved by ſeveral experi- 
ments independant of phyſical, caſes; and I 
think there is no body, who: wilk deny that 
ſuch promotions are not only beneficial, hut 
abſolutely neceſſary lor wand diſordexs. 


In regan to the eee by 8 
ſicians in the application of this remedys it 
= muſt be acknowledged that among the dif- 
ferent caſes, there are ſeveral, which are 
f related by perſong of great veracity; they 
ſeem to be well authenticated, and therefore 
their reſult ſhould- be carefully conſidered. 
Theſe facts ſhow that Electricity, except it 
be adminiſtered to perſons affected. with the 
venereal diſeaſe, or to pregnant women, ge- 
nerally gives ome relief at leaſt, if it does 


It has been found by very enn experiments that 
Electricity, communicated to the human body, een the 
circulation of the blog, about one fixth,. 


not 


= 
1 


9% A COMPLETETREREAT ISE 
not effect a total cure. For the apoplecy, 

the palſy, the dropſy, coldneſs in the feet, 
of fiſtula" lacrymalis, rheumatiſm, mortification, 
We | amauroſis or gutta ſerena, and in ſhort for 
all other diſorders occaſioned by obſtructions, 
or — Eleftricity has been found 
beneficial®.” Py 64 PUP e Of 


wilt % 


4 1. has e been ſerved 3 in berate 
caſes, that the patients have in general re- 
ceived ſome relief after being electriſied four 
or five days; but that afterwards, finding 
nothing further could be obtained, they diſ- 
continued the application of this remedy, and 
in ſhort time SER? le e e 
tia fopard to il, it WIN be obſerved; | 
that in ' ſome ' caſes, there are two kinds of 


. * Abundance of phyſical caſes, in which Electricity | 
has been applied, may be met with in almoſt every 

_ viriter on Electricity, but eſpecially in JALLABERT's 
Experimenta Electrica, LoveTT'sSubtil Medium proved, 
WESLEY's Deſideratum, or Electricity made plain and 
uſeful, FEROUsOx's Introduction to Electricity, and 
BECKET's Eſſay on Electricity. Some caſes in which 
Electricity has been ſucceſsfully applied for the amauroſis 
are alſo related in the 5th Vol. of the Medical N of 
the College of Phyſicians in London, 
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or ELECTRICITY, \ gf 


obſtruction, or diſorders to be conſidered; 3 
one that is the immediate occaſion of the 
diſtemper, and the other which is in conſe- 
| quence of the firſt, | When an obſtruckion, 


howſoever originated, happens in any part of 


5 the body, and continues any conſiderable 
W time, it cauſeth not only a bad habit in the 


functions depending on that part, but occa- 


5 ſions a deſtruction of ſeveral ducts, and even 


a disfiguration of the ſolids. Now as for 
the firſt kind of obſtruction, it is eaſy to 
ſuppoſe that Electricity, judiciouſſy applied, : 
will prove beneficial, but to expect that it 

ſhould cure the ſecond ſeems quite ridicu- 
lous. Therefore, from this conſideration as 

well as from the daily experience, we may 
deduce that Electricity can have very vans | 
effect | in caſes of long i FOI 


Lally, I muſt beg of my readers to ex- 
cuſe me if in the preſent chapter I have been 
too long, and particular: this comprehend- 
ing one of the moſt uſeful parts of the ſci- 
ence of Electricity, J imagined it could not 
be treated too fully. Sciences are fo far in- 
tereſting as they are uſeful; and it is for the 
uſe, and benefit of human kind that Philoſo- 
Phers labour, 

0 HA P- 


* A. erte ETE 5 REA T-ISE 
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— — the ln hitherto eſtabliſhelia 
che ſcience of Electricity have been 
_ lating to each have been, ſufficiently, conſider- 
ed, it will not be amiſs to ſhow in how 
ſmall a compaſs thoſe laws. ma be reduced, 
and ho narrow is de ines a 
Pl: _—_— nene 


iht 052! 

2 a not but this Cain will 
prove very . ſervieeable; to thoſe, Who are 
novices in Electricity, as by getting in me- 
mory a few particulars, they will not only 
reconeile- all that has been ſaid before, but 
alſo he enabled themſelves to explain moſt of 
the following experiments, and to underſtand 
the application of the eee * * 
we ſhall nent Proceed to rents: 


| All the b bodies : are 69 into 
tx claſſes, 7. e. EleQrics and. Gander 
„Bean 


0 ELECTRICITY, „ 


Flecrics are ſuch as may by ſome means 
be excited, ſo as to produce Electrical ap- 


0 Pearances, but Conductors are ſuch as can- 


not be excited by themſelves, . e. without 


the interference of an Electric: further, , 


electrical ſubſtances will mot tranſmit Electri- 
ey; TR the ſubſtance of an 18 


a may e three ys, {ces 
by friction, by heating and cooling, and by 
melting, or pouring one melted ſubſtance 
into another. : 17 "Tf + 7- 0p £ 

When two- except hey are 
both Conductors, are rubbed together, they 
will both (provided that which is a Conduc- 


tor be inſulated) appear electrified, and poſ- 


= ſed of different Electricities; ſo. when a 


piece of ſmooth glaſs is rubbed with an in- 
ulated piece of leather, it acquires one kind 


of Electricity, called the vitreous, poſitive or 
plus Electricity; and the inſulated leather ac- 


quires the other, called the — Sui 


or minus Electricity. 
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94 Ae OMPL ETE TREATIS E 
cities conſiſts principally in the appearance 


of their light, and in the — of at- 
traction and e 5 


When' the Laure Wedricity i is entering 
a pointed body, it cauſes the appearance of a 
lucid ſtar or globule on that point; but the 
negative Electricity ſhows a lucid pencil of 
rays ſeeming to iſſue from the extremity of 


the pointed body. 


Bodies, poſſeſſed of the ſame Electriciyy 


repel each other; but bodies, poſſeſſed of dil. 


ferent Electricities, attract each other. 


Whenever bodies of any kind come with- 

in the ſphere of action of an electrified body, 
except they are very ſmall, and inſulated, 
they become actually poſſeſſed of the Elec- 
tricity contrary to that of the electrified both, 


to which they are preſented, 


No Electricity can be Win upon the 
ie of any electrified body, except that 


ſurface is contiguous to an Electric, which 
* Mt Electric 


* 


OF, ELECTRICITY. 355 
Electric can ſome how or other. acquire a 


contrary Electricity at a little diſtance. 
Otherwiſe, - no Electricity can appear upon 
the ſurface of any electriſied body, except 
that ſurface is oppoſite to another body, 
which has actually acquired the contrary 
Electricity, and theſe contrarily electrified 
bodies are ſeparated by an Electric ck. 
gon $3 8c. If 


On conſidering this principle, it may be aſked, why 
any Electricity can be obſerved upon the ſurface. of an 
electriſied body, that is inſulated at a conſiderable diſtance 
from other Conductors ? Or, which is the Electric, 
that is contiguous to the ſurface of an electrified Con- 
ductor, or excited Electric, and which has actually ac- 
quired a contrary Electricity at a little diſtance from the ſaid 
ſurface? To this queſtion is anſwered, that the air is in 
general the Electric, which is oppoſite to the ſurface of 
any electrified body, which being not a perfect Conduc- 
tor, does eaſily acquire a contrary Electricity on a ſtratum 
of its ſubſtance, that is at a little diſtance from the elec- 
trified body; and in conſequence of this ſtratum, it ac- 
quires another ſtratum contrarily electrified, and at a little 
diſtance from the former; to this, other ſtrata ſucceed 
alternately poſſeſſed of poſitive and negative Electricities, 
and decreaſing in power until they vaniſh. This aſſer- 
tion is eafily proved by ſeveral experiments, that are to 
be deſcribed hereafter, but eſpecially by the experiment 
of the glaſs tube, mentioned in the VIth chapter, which 
ſhows that, in "I when an Electric, ſufficiently 
denſe, 


King — 
10 


5 A cor biacts ct 


If the repulſion exiſtitig between 
— of the ſame kind of Electricity be 
-excepted, all the ether electrical phenomen; WW 
are occaſioned by the paſſage of CO 
from one n another. | f 


A conſiderable quantity bf Elk 
exiſts in the atmeſphere, and it is _ 
res for ſome ent actions of nature. 


: Hitherio Ele Sei has not bern dbusd con- 
cerned in any fermentation, evaporation, or 
coagulation, although the clouds, the tain, 
the bail, the ſnow and the fogs, are altnoſt 
always electrified. 


Theſe few hong 4 well Sores; wilt be 
found to contain almoſt all that is known of 
the ſubject, and if properly applied, they may 
_— moſt of the NE OE that follow: 


Beſides what has been ſaid in this part 4 
the preſent Teenis, there. are feveral other 


- denſe, is preſented to an electrified body, it acquires ſuc- 
.ceilive zones, or ſtrata of poſitive and negative Electi- 
I maxims, 
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O#ELECTRICITY. , 97 
tricity ; but as theſe reſpect the real practice, 
ſo they will be occaſionally inſerted in other 
places, that ſeem better adapted to their re- 


ception. 
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to deduce ſuch mechanical laws, as may either 


to inveſtigate the cauſe of thoſe effects, 


trouble of experimental inveſtigation, and 


\ . 


„ A COMPLETE TREATISE 


P A RT II 
THEORY OF ELECTRICITY; 
"CHAR L 


The Hypotheſis of Poitive and Negative 
Eleetricuty. 5 


T is the buſineſs of Philoſophy to collect 
the hiſtory of appearances, and from theſe 


be themſelves of immediate uſe, or lead to 
the diſcovery of other facts more intereſting 
and neceſſary for the happineſs of human 
kind. After a number of ſuch conſtant ap- 
pearances, which are called natural laws, have 
been eftabliſhed, and confirmed by a ſuffici- 
ent number of experiments, it is then proper 


which if it is once diſcovered, and its mode 
of acting is aſcertained, puts an end to the 


renders the application of its effects certain, 
and determinate. | 


Cauſes 


OF ELECTRICITY. 9g 


Cauſes and effects are ſo intimately con- 


4 nected and dependant on each other, that 
WS throughout the ſyſtem of nature we every 
. | where diſcover a ſeries of energies, which 


whilſt they are depending on, and derived 
from, their preceding terms, are at the ſame 
WW time the cauſes of their ſucceeding. ones. But 
- | what'is the firſt cauſe of all the reſt, which 
1 being not the effect of any preceding, may 
be called the ſource of all, and the firſt term 
in the ſeries? In contemplating; this ſource, 
we mind is loſt in wonder, and, after we are 
advanced a few ſteps, we find that a cloud 
W obſtructs our further progreſs, and, from 
W continuing our inquiry and- contemplation, 
nothing. more can be derived but an argu- 
ment to prove the imbecility and ſhortneſs 
| of our underſtanding. | It is certain that 
W cries either finite or infinite, are not only 
} poſſible but evidently. neceſſary and exiſting ; 5 
W and as far as we can diſcern the works of 
nature are all-depending ; but is the ſeries of 
W natural cauſes finite or infinite? This how- 
oer is not the ſubject of the preſent Trea- 
tiſe, and all I meant to deduce is, that, 
ter the laws of Electricity have been con- 
1 ſidered, 
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fidered, it is neceſſary that we ſhould go a 
little further, and inveſtigate, if poſſible, the 


immediate cauſe of that property in nature, 
or conſider the moſt probable conjectures that 
have been offered on this ſubject, by the 
knowledge of which we may explain all the 
known electrical appearances, and adapt their 
effects to our purpoſes with ſomewhat more 
certainty and preciſion. 


The vaſt number of hypotheſes that have 
been framed in explaining the electrical 
phenomena from the infancy of the Science 
to the preſent time may be eaſily imagined 
by conſidering the great number of labour- 
ers, and the diſcoveries that have been pro- 
duced without intermiſſion in this field of 
wonders. It would be not only and end- 
leſs work to relate all the hypotheſes hither- 
to offered, but alfo an uſeleſs one, when they 
have been evidently contradicted by ſeveral 
experiments, and after they have all given 
place to the hypotheſis of a ſingle electric 


fluid, which generally goes under the name 


of Dr. FRANKLIN 's. That although this 
Hypotheſis explains all the known electrical 


„ ene i is however not a demonſtrable 
truth, 


i; Or ELIE CTEICETDY. wr” 
W truth, but the moſt probable ſuppoſition, I 
confeſs, and in order that a due diſtinction 
might be preſerved between the knowledge 


5 of facts, and the ſuppoſition of their imme- 


diate cauſe, I have ſeparated the former 
from the latter, and followed that method 
which ſeemed more philoſophical and in- 


ſtructive; but now to make further apolo- 


gies for admitting this hypotheſis at a time 
when numberleſs experiments ſpeak clear in 
its favour, would be doing an injury to the 
philoſophical world in general, and eſpecially 
to the ingenious philoſophers that propoſed 
and improved it. I ſhall therefore, without 
further preamble, lay it down as it is now 


commonly and reaſonably admitted; and 


ſhall uſe it in the explanation of the fol- 
os. experiments. 


All the phenomena called Electrical are 
ſuppoſed to be effected by an inviſible ſubtile 
fluid exiſting in all the bodies of the earth. 
It is ſuppoſed alſo that this fluid 1s very 
elaſtic, 1. e. repulſive of its own particles, 
but attractive or the particles of other 
matter. | 
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. appearances it is then ſuppoſed to contain 


poſitive and negative, or plus and minus, 
Electricity came to be uſed ; for the firſt ſig- 
nifies a real plus, or ſuperfluity, and the 
ſecond a rea} minus, or deficiency of the 


When a body does not ſhow any electrical 


its natural quantity of electric fluid (but 
whether that quantity bears any proportion 
to the quantity of matter in general, or 
not, is uncertain), and therefore that body is 
ſaid to be in its natural, or non-electriſied fate: 
but if a body ſhows any electrical appearances, 
it is then ſaid to be electrified, and it is ſup- 
poſed that it has either acquired an additional 
quantity of electric fluid, or that it has loft 
ſome of its natural ſhare. A body having 
received an additional quantity of electric 
fluid is ſaid to be overcharged, or pęſitiveh 
eleftrified, and a body that has loſt part of 
its natural quantity of electric fluid is ſaid to 
be undercharged, or negatively electriſied. 


From hence it appears, why the term: 


quantity of electric fluid proper toa body. 
BY 
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appearances are eaſily explained, and there 
is not a ſingle experiment that ſeems to 
contradict it. Firſt it appears that when an 
electric and a conducting ſubſtance are rub- 
bed together, the Electricity is not then pro- 
duced, but by the action of rubbing one 
body, pumps, as it were, the electric fluid 
from the other *, hence if one becomes over- 

charged 


ba By what mechaniſm one body extracts the electric 


fluid from the other is not yet known. The celebrated 
Father BEC ARIA ſuppoſes that the action of rubbing 
increaſeth the capacity of the Electric, i. e. renders that 
part of the electric, which is actually under the rubber 
capable of containing a greater quantity of electrie fluid; 
hence it receives from the rubber an additional ſhare of 
fluid, which is manifeſted upon the ſurface of the Electrie 
when that ſurface is come out of the rubber, in which 
ſtate it loſes, or, as it were, contacts its capacity. Signior 
BzccarIaA's experiment to prove this ſuppoſition is the 
following, He cauſed a glaſs plate to be rubbed by a 
rubber applied on one fide of the plate, while it was turn- 


ing vertically, and holding at the ſame time a linen thread _ 


on the other ſide of the plate juſt oppoſite to the rubber, 


he obſerved, that the thread was not attracted by that 


part of the glaſs, which correſponded to the rubber, but 
by that which was oppoſite to the ſurface of the glaſs, 


By this hypotheſis, which. is 2 to 
the other phenomena of nature, the electrical 


"4 that 


1 
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charged with it, or poſitively electrified, the 
other muſt neceſſarily be undercharged, 0. 

electrified negatively, except its deficiency be 
ſupplied by other bodies communicating with 

it. From hence alſo appears the reaſon, why 
when an electric i is rubbed with an inſulated 
rubber it can acquire but little electricity, be- 
cauſe in that caſe the rubber not communicat- 
ing with other Conductors can ſupply the 
electric with only that ſmall quantity of fluid, 
which belongs to itſelf, or which it conn 
from the contiguous air, 


1 aL * 44 — 
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Electric attraction is eaſily explained; for 
this does not exiſt, except between bodies 


differently electrified, which muſt certainly 
attract each other, on account of the attrac- 
tion exiſting betwen the ſuperfluous electric 
fluid of the bodies electrified poſitively, and 
the undercharged matter of the bodies elec- 


tified 7 


that had juſt come out of the rubber; which ſhows that 

the fluid, acquired by the glaſs plate, did not manifeſt its 

power until the ſurface of the glafs was come out of the 

rubber. But, query, in what manner does the glaſs aug- 

ment its capacity of holding the electric fluid by the action 
of the rubber? | | 

| | As 
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E As to the repulſion exiſting between bo- 
. dies poſſeſſed of the ſame Electricity; in or- 
der to underſtand its explanation thorough- 
ly, the reader muſt be reminded of the 
principle mentioned in the preceding part, 
WW which is, that no Electricity, 1, e. the elec- 
5 tric fluid proper to a body can neither be 
augmented nor diminiſhed upon the ſurface 
of that body, except the ſaid ſurface is con- 
tiguous to an Electric, which can acquire a 
contrary Electricity at a little diſtance; from 
whence it follows that no Electricity can be 
diſplayed upon the facing ſurfaces of two 
bodies that are ſufficiently near one another, 
and both poſſeſſed of the ſame Electricity; 
for the air that lays between thoſe contiguous 
ſurfaces has no liberty of acquiring any con- 
trary Electricity. This being premiſed the 
explanation of electric repulſion becomes 
very eaſy. Suppoſe, for inſtance, that two 
ſmall bodies are freely ſuſpended by inſulated 
threads, ſo that when they are not electrified 
they may hang contiguous to one another. 
Now ſuppoſe thoſe bodies to be Electrified 
either poſitively or negatively, and then they 
muſt repel one another, for either the increaſed 

or 
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or diminiſhed natural quantity of electric fluid 
in thoſe bodies, will endeavour to diffuſe it. 
ſelf equally over every part of the ſurface; 
of thoſe bodies, and this endeavour vil 
cauſe the ſaid bodies to recede from each 
other, ſo that a quantity of air may be in- 
terpoſed between their ſurfaces, ſufficient to 
acquire a contrary Electricity at a little dif- 
tance from the ſaid ſurfaces. Other wiſe.— 
If the bodies, poſſeſſed of the ſame Electti- 
city, do not repel each other, fo that a ſuffi- 
cient quantity of air may be interpoſed be- 
tween their ſurfaces, the increaſed quantity 
of electric fluid, when the bodies are elec- 
trified poſitively, or the remnant of it, when 
the bodies are eleCtrified negatively, by the 
above principle, cannot be diffuſed equally 
throughout, or over the ſurfaces of thok 
bodies; for no Electricity can appear upon 
the ſurfaces of bodies in contact, or that ate 
very near one another. But the electric 
fluid, by attracting the particles of matter, 
endeavours to diffuſe itſelf equally through- 
out, or over the ſurfaces of thoſe bodies; 
therefore the faid bodies .are, by this * 
vour, forced to repel one another. 


. N wad 


J think 
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I think it is unneceſſary to inſiſt further 
upon the above explanation ; for the princi- 
2M ple, upon which it depends, ſeems | univerſal 
= and clear, ſo that it may be eaſily applied 
W to explain electric repulſion in general, as 
well as the repulſion between the above-men- 
tioned two bodies. 5 


The charging of coated glaſs, and other 
Electrics, as well as the other phenomena of 
Electricity, may alſo be eaſily accounted for, 
by the above-mentioned hypotheſis of Elec- 
tricity ; but, I think it unneceſſary to enu- 
merate, and account for all the particulars 
in this place, as we ſhall have occafion to 
ſpeak of them in the explanation of the ex- 
periments in the third part. 8 


CHAP. 
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55 H. A P. * 
T7 my Nature of the er F laid, . 


H E "Ra Wb ad. never ſatisfied, * 

the cauſe of ſome effects has been diſ- 
covered, or only gueſſed at, attempts to in- 
veſtigate ſome more intimate quality, and 
even the origin of that ſuppoſed cauſe, 
making further ſuppoſitions, and framing 
other hypotheſes, which, by the courſe of 
things, muſt certainly be leſs probable than 
the former. This unlimited endeavour to ac- 
quire knowledge is often too ridiculous to 
be purſued on account, of its abſtruſeneſs, 
and uncertainty, eſpecially when the fteps 
immediately preceding the ſubject in hand 
have but a ſmall degree of probability. It 
is from hence that Philoſophers have fre- 
quently ſpent a great deal of time, and trou- 
ble in attempting to diſcover the properties 
and cauſes of what exiſted only in their own 
imaginations. Sometimes, however, when 
.a ſuppoſed exiſtence comes ſo very near to 
truth, that the moſt ſceptic Philoſopher heli- 
tates not to confeſs the probability of it, ot 


when he can invent no argument to evince 
.- HY the 


/ 


5 


thing elſe can be aſcertained, at leaſt to pro- 


bppotheſis. This nom is the caſe in the 
ſcience of Electricity, and after we have re- 
related the moſt plauſible hypotheſis as yet 
offered, 7. e. that of a ſingle elaſtic fluid, 


of this fluid, in order, if poſſible, that we 
. might attain to, at leaſt, ſome probable con- 
jecture, reſpecting its materials, 


When nothing more than electric attrac- 
tion and repulſion had been obſerved, Elec- 
tricians ſuppoſed that theſe were effected by 
a kind of unctuous effluvia proceeding im- 
mediately from the electrified body; but 
when the light, the burning quality, the 
phoſphoreal ſmell, &c. was perceived to be 
produced by excited Electrics, then it was 
naturally ſuppoſed, that the electric fluid 
was of the ſame nature with fire. This opi- 
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loſophers, and it is from hence, that the 
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I the contrary, then it is not only allowable, , 
but neceſſary for the buſineſs of Philoſophy, 
= to purſue the inquiry further, and if no-— 


poſe ſome further conjectures upon the former 


Loe come in this place to conſider the eſſence 


nion has prevailed much among ſeveral Phi- 


electric fluid has been commonly called Elec- 
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ing the eſſence of this fluid; it having been 


ſeems to be the moſt probable) to be a fluid 
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tric Fire. . Beſides this ſuppoſed. identity of 
the electric fluid, and the element of fire, 
chere have been two other opinions concern- 


thought by ſome to be the ether of Sir Is AA 
NEwTON, and by others (whoſe opinion 


ſui generis, i. e. different from all other 
n fluids. 


In order 5 more regularly toe examine 
cheſe conjectures it will be neceſſary to pre- 
miſe ſomething in regard to the nature of 
fire, at leaſt ſo much as is ſufficient for the 


preſent W 


The element of few may be conan in 
regard to its ſpring, to the different ſtates of 
its exiſtence, and to its effects. In regard to 
its origin it is commonly ſpecified under the 
names of Celeſtial, Subterraneous, and Cu- 
linary Fire; underſtanding by the firſt, that, 
which proceeds from the ſun, and by being 
diſperſed throughout the univerſe, gives lite, 
and motion to almoſt every thing that exiſts; 
by the ſecond, that, which is the cauſe of 
volcanos; hot ſprings, &c. and laſtly, under 

| the 
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e name of Culinary Fire, underſtanding 
at, which is commonly produced upon the 
dark, by burning ſeveral ſubſtances. Theſe 
dicinctions however are little if at all uſe- 
W ful, for whatever be the origin of fire, its wy 
ccects are always the ſame. 


= I ceſpe& to the different ſtates of its ex- 
dence, the Chymiſts know only two; the 

W ff obvious one, and indeed that, to which 
W only is given the name of Fire, is that ac- 

W tual agitation of the particles of that ele- 
ment, which produces the complex idea of 
W lucid, hot, &c. that is commonly under- 
W ſtood under the name Fire; and the other 
W flate is the real principle of fire exiſting as 
W 2 conſtituent principle in ſeveral, and per- 
W haps. all ſubſtances; or, that matter, whoſe 
particles, when agitated” in a peculiar and 
| violent manner, produce the comimon/ſenfible 


Tits which we may call fire in an un- 
active ſtate, is the: Phlagiſton of the Chymiſts, 
and is that, which when united in a ſufficient 
quantity with other ſubſtances, renders them 
intammable. That this principle does real- 
9 ly 
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ly exiſt, is beyond a doubt; we may trans- 
fer it from one body to another; we may 
Tender a body inflammable, which in its own 
nature is not ſo, by ſuperinducing on it the 
phlogiſton; and we may reduce a body, na- 
turally inflammable, to a ſubſtance not in- 
flammable by depriving it of its phlogiſton, 
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Now the electric fluid, as far as we can 
determine, bears but a very ſmall reſem- 
blance to the above-mentioned two ſtates of 
fire ; for although it exiſts in different bo- 
dies, as the phlogiſton, yet when we com- 
pare its other attributes with thoſe of fire, 
we then immediately perceive it to be not 
the ſame, but a different principle. In the 
firſt place if they were both the ſame thing, 
they ſhould be always together, and when- 
ever ſuch a quantity of fire exiſts, there the 
ſame quantity of electric fluid ſhould be 
found, but this is contrary to experiments; 
for a piece of metal or other ſubſtance may 
acquire a great degree- of heat without ap- 
pearing at all electrified, and on the other 

hand may be ſtrongly electrified without ac- 
quiring by it any ſenſible degree of beat, 
or any addition to its phlogiſton. Secondly 
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fire penetrates every known ſubſtance, and 
an exceedingly ſmall quantity of it is diffuſed 

alike throughout bodies of every kind, 
| whereas the electric fluid pervades only Con- 
ductors . Thirdly the electric fluid goes 
through a very long Conductor in a ſpace of 
W time almoſt inſtantaneous, but fire is very 
W fowly propagated. I might enumerate ſe- 
W vcral other improprieties attending this hy- 
. | potheſis of the ſameneſs of fire, and the elec- 
W tric fluid, but thoſe already mentioned are, 
: | I think, ſufficient to induce my readers. to 
W ſuppoſe otherwiſe, 
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| Dr. PRIESTLEY; on obſerving that the 

electric exploſion taken in different kinds of 
air, acts, in general, like other phlogiſtic 
8 proceſſes, ſuppoſes that the electric mat- 
ter either is, or contains, phlogiſtonF. In 
regard to this, I would obſerve that there 
| is no neceſſity of ſuppoſing the electric mat- 


| * Here may be obſerved that heat pervades more ea- 
lily the ſubſtance of ſome good Conductors of Electricity ; 
but the rule however is far from being general. Es 


+ Obſervations on different Kinds of Air, val. II, 
ſee, XIII. 
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ter either to be, or contain phlogiſton, on 
that account; for the phlogiſton, in this 


caſe, may, by the force of the Electric ex- 
ploſion, be extricated, either from the ſurface 
of the Conductors, between which the ex- 
ploſion is taken, or from particles of hetero- 
geneous matter floating in that air, in which 
the exploſion is made. N 


In regard to the ſimilarity between the 
effects of fire, and the effects of the electric 
fluid, it will be very obvious to remark that 
although fire is in ſeveral inſtances produced 
by the electric fluid, yet we ſhould never 
confound the one with the other, and con- 
ſider them both as the ſame thing; for it is 
well known that friction produces fire, and 
it is by no means ſurpriſing that the electric 
fluid, by the rapidity of its motion, through 
ſubſtances, that in ſome manner obſtru its 
paſſage, ſhould generate light, heat, rare - 
1570s and the other effects of fire“. 


® Here it is proper to obſerve that the Gene fluid 
ſhows no effects of fire, except when it goes through 
ſome medium that obſtructs its free palſage. 


Mr. | 


Of ELECELrCrtY.. wy 


Mr. HENLY, in conſequence of ſeveral 
very intereſting experiments, that he hag 
lately made, ſuppoſes, that, although tlie elec- 
tric fluid may be neither phlogiſton nor fire, 
yet that it is a modification of that element, 
which, while in a quieſcent ſtate, is called 
Phlogiſton, and when violently agitated is 
called Fire. We conſtantly obſerve (ſays he) 
[. that if two bodies are rubbed together, 
which have an equal quantity of phlogiſton 
_ (which is the caſe with bodies of the ſame 
kind, as glaſs and glaſs, metal and metal, 
&c.) they acquire either very little, or no 
Electricity at all. II. That as one of the 
bodies has a greater quantity of phlogiſton 
than the the other, ſo they acquire a greater 
quantity of Electricity, as when glaſs is 
rubbed with metal. III. That a certain de- 
gree of friction produces Electricity, and 
that a more violent friction produces fire, but , 
no Electricity, as may be obſerved. by rub- 
| bing together two pieces of baked wood, 
of glaſs, &c. IV. And that in general bo- 
dies, poſſefled of a greater quantity of phlo- 
piſton, give the electric fluid to bodies that 


have leſs of it, i. e. they acquire the negative 
Tv Elec- 


i * &- K . 


216 A COMPLETE TREATISE | 
Electricity, when rubbed with bodies that 
have a leſs quantity of phlogiſton®, 


From theſe obſervations we gather, that 
the electric fluid, and fire, are produced by 
ſimilar operations, and are both extracted 
from bodies abounding with phlogiſton: and 
hence, he coneludes, that, the phlogiſton, the 
electric fluid, and fire, are only different 
modifications of the very ſame element; the 
firſt being its quieſcent ſtate of exiſtence; 
the ſecond its firſt active, and the laſt its 
more violent ſtate of agitation : like fermen- 


* Mr Hani r, i in order to try what Electricity diffren 
ſubſtances will acquire, inſulates them upon ſticks of 
| ſealing, wax, and rubs them againſt his woollen coat, or 

waiſtcoat. In this manner he has tried a vaſt number of 
vegetable, animal, mineral, and artificial ſahſtances ; and 
he has diſcovered a very remarkable circumſtance, which 
is, that, ſuch ſubſtances, which have a great quantity of 
phlogiſton, as vegetable ſubſtances, and particularly the 
bot, aromatic plants and ſeeds, &c. give the electric 
fluid; that is, they acquire the negative Electricity when 
rubbed againſt woollen eloths; and, that ſuch ſubſtances, 
which have but little phlogiſton {as moſt animal ſubſtances) 
acquire the electric fluid from the ſaid cloths, 7, e. they are 
electrified poſitively. 


tation 


\ 
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tation producing firſt wine, ſecond vinegar, 
laſtly 2 : 


I ſhall only obſerve further on this inge- 
nious hypotheſis, in order to ſhow its great 
degree of probability, that it is ſo very ana- 
logous to the other operations of nature, and 
at the ſame time ſo clear, and ſimple, that 1 
think it can hardly be diſregarded by the moſt 
prejudiced IR, | 


As to the identity of the Electric, and 
the ethereal fluid, it ſeems to me quite an 
improbable, or rather a futile, and infignifi- 


cant hypotheſis ; for this ether is not a real, 
exiſting, but meerly an hypothetical fluid, 
ſuppoſed by different Philoſophers to be en- 
dued with different properties, and to be an 
element of ſeveral principles. Some ſup- 
poſe it to be the element of fire itſelf, others 
make it the cauſe of attraction, others again 
derive animal ſpirits from it, &c. but the 
truth is, that not only the eſſence, or pro- 
perties, of this fluid, but even the reality of 
its exiſtence is abſolutely unknown. 


111 Ac- 
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According to Sir Isaac NEwTON's ſup- 
| poſition, this ether is an exceedingly ſubtle, 

and elaſtic fluid, diſperſed throughout all the 
univerſe, and whoſe particles repel the parti- 
cles of other matter. But on this ſuppoſition 
the electric fluid is different from ether; for 
although the former is ſubtle, and elaſtic like 
the latter, yet (as Dr. PRIEST LE v obſerves) 

it is not repulſive like the ether, but attrac- 
tive of all other matter. | 


OF ELECTRICITY, ng 
CHAP, II. 


Of the Nature of Bledries and Conductors. 


HE en ee exiſting be 
= tween the two claſſes of bodies in re- 
| gard to Electricity, 1. e. Electrics, and Con- 


ductors, naturally induces an Electrician to 


inquire what is that principle in bodies, or 


A by what mechaniſm ſome ſubſtances become 


capable of tranſmitting the electric fluid, 
W whilſt others are impervious to it? 


In regard to the explanation of theſe two 
remarkable properties, there have been, as 
might be expected, ſeveral conjectures of- 
| fered, but except one probable hypotheſis, 
there is nothing as yet aſcertained. When 

the catalogue of Electries and Conductors 


= was very ſhort and imperfect, it was ſup- 


| poſed that, the only two conducting princi- 
ples. were metals, and water; and that all 
ſubſtances were nearer, or further from the 
nature of a perfect Conductor, in proportion 
as they contained a greater or leſs quantity 
of the above principles in their compoſition. 

e Wood, 
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Wood, for inſtance, was ſuppoſed to be 2 
Conductor only on account of the water it 
contained within its pores ; accordingly, it 
vas obſerved, that the greater quantity of 
moiſture the wood contained, the better Con- 
ductor it proved 6 to be, and on the contrary, 
that it acted more like an Electric, in pro- 
portion as it was freed from its moiſture. 
But when water itſelf was obſerved to be a 
bad Conductor, and hot air, and charcoal 
to be good Conductors, eſpecially the latter, 
which ſubſtances, it is well known, contain 
no water nor metal, at leaſt not in ſuch a 
quantity as is ſufficient to charige a non- 
conducting ſubſtance into a Conductor, then, 
the former ſuppoſition was laid aſide, and 
another was offered by Dr. PRIESTLEY, in 
his ſecond volume of Obſervations on the 
different Kinds of Air“, which ſeems to be 
well founded. 


The Doctor, conſidering what the princi- 
ple is, which Conductors poſſeſs in common, 
and finding one of their common ingre- 


8 See. XIV. 2 
| | dients 


'OF ELECTRICITY. mr 
dients to be the phlogiſton, deduces from 
W thence, that the conducting quality is abſo- 
W lutely owing to the phlogiſton. Had there 
been (ſays he) any phlogiſton in water, I 
ſhould have concluded, that there had 
W «© been no conducting power in nature; but 
jn conſequence of ſome union of this 
principle with ſome baſe. In this, metals, 
% and charcoal exactly agree. While they 
have the phlogiſton, they conduct; when 
« deprived of it they will not conduct. 


And in a note to this ne he ſub- 
joins. 


7 Hing ſince found, that long agitation 
*in the pureſt water injures air, ſo that a 
candle will not burn in it afterwards, 
which is preciſely the effect of all phlo- 

giſtic proceſſes, I now conclude that the 


* maxim, ſuggeſted in this paragragh, is uni- 
verſally true.” 


This W ſeems very ingenious 
and probable; and, till any other more 
plauſible be offered, or experiments contra- 

dict 


8 E 
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CHAP. Iv. 
07 the Place occupied by the elefiric Plaid. 


E F ORE we quit the pee 
part of this Treatiſe it may be proper 
E to ſay ſomething concerning the reſidence of 
me electric fluid either natural to a body, or 
Z ſuperinduced on it. That the electric fluid, 

W proper to a body when in its natural ſtate, is 
8 cqually diffuſed throughout all its ſubſtance, 


8 [think no one will deny; becauſe that fluid 


is attractive of the particles of all other 
| matter, and the particles of other matter are 
attractive of the electric fluid; and as this 
attraction is in proportion to the quantity 
| of homogeneous matter, any quantity of 
matter will certainly attract a quantity of 
electric fluid proportionable to itſelf; there- 
fore, the electric fluid muſt be equally dif- 
tuſed throughout all the parts of that portion 
of matter. This propoſition, however, will 
take place only in ſpeaking of Conductors, 
for it is founded upon the fuppoſition, that 
the electric fluid, proper to a body in its 

natural ſtate, does freely pervade that ſub- 
| ſtance; . 
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ſtance; but whether this is a fact reſpecting 
Electrics or not, hath not hitherto been af. 
certained. As far as may be judged from 
experiments, I ſhould ſuppoſe this rule to 
hold good with Electrics alſo, and my ſup- 
poſition is founded upon the following rea- 
ſoning. All the Electrics, when made very 
hot, become Conductors“; in that ſtate, there- 
fore, the above rule muſt hold good, 1% 
the electric fluid, proper to their quantity 
of matter, muſt be equally diffuffed through- 
out their ſubſtance; and as all the Electric 
in nature, before they became ſuch (we may 
ſuppoſe) were Conductors ; in that ſtate they 
certainly had their proper ſhare of fluid, 
Now as they afterwards cool and become 
Electrics, it ſhould ſeem that the change of 
their nature could not affect the equal diffu- 
ſion of the electric fluid, which took place, 
whilſt they were in a conducting ſtate. In 

conſequence of this conſideration, the differ-, 
ence between a. Conductor and a Non- con- 
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I As this propoſition has been found true in all the 
experiments hitherto made, I think it may be conſidered 
very Proper as a general la law in the Leiner 5 wie 
tricity, . 949-1 


{ 
| 
i 


l 
— 2 


pe 


Fe ends» If 


OF ELECTRICITY, 125 


3 ductor, in regard to their natural quantity of 
dlectric fluid, is, that in the former, the fluid 

may eaſily move, whereas in the latter, it is 
W confined in its pores. But it may be aſked, 

W whether a quantity of electric matter contains 
as much electric fluid as an equal quantity 

of conducting matter; a piece of roſin, for 

W inſtance, when melted, does it contain more, 

| leſs, or the ſame quantity, of electrie Fluid as 
when cold ? To this queſtion I can give no 
ſatisfactory anſwer ; for, by the experiments 
hitherto made, nothing certain has been de- 
termined, Dr. PRIESTLEY, in order to aſ- 
| certain this matter, made the following expe- 0 
riment. He made a piece of glaſs red-hot 

(in which ſtate it is a Conductor) and plac- 

ing it upon an inſulated piece of copper, left 

it in that ſituation till quite cold (i. e. till it 

became an Electric), but in all the time 

of its cooling no Electricity of any kind 

was perceived, either in the copper or glaſs, 

which would have certainly been the caſe 

if the piece of glaſs had contained either 

more or leſs fluid when in an Electric, than 

when in a conducting ſtate l. This experi- 


* Hiſtory of Electricity p. 716. Experiments of a - 


| ſimilar nature are met vith i in BECCARIA's Electriciſmo 
Artifciale, | 


„„ ment 


— 
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ment ſeems to give a deciſive anſwer to the 


above queſtion'; but when the experiments, 


mentioned in the firſt part, of melting an 
electric ſubſtance into another, and other fach 
of a ſimilar nature, are duly conſidered, they 
ſeem to make the anſwer again difficult“. 
It muſt therefore be confeſſed, that this mat- 
ter remains as yet unſettled, and nothing but 
further experiments, and the diſcovery of 
other facts, can determine any ching ſatil. 
* about it. Rs 


In . to the place occupied by the 


electric fluid ſuperinduced on a body, it has 


been thought, by ſeveral ingenious perſons 
that, when a body is eleQtrified, all the ſu- 


perfluous fluid, or all the deficiency of i it, in 


caſe the body is electrified negatively, reſides 
as a kind of atmoſphere all around the body; 
to this atmoſphere they attribute the phoſ- 
ae ſmell, and that tickling - ſenſation 


The wax Ae in forming their ab in ſticks, 


Kc. find it ſo ſtrongly attractive of duſt, &c. that the) 


leſt i it ſhould (as it ſometimes happens) cover itſelf with 


are obliged to uſe great caution in keeping it at a ſufficient 
diſtance from the charcoal fire, over which they work, 


_ _ thus ſpoil the work, 


Bus | A produced 
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| | produced by an excited Electric, and they 
W even. ſuppoſe that - theſe atmoſpheres may 
pe 5 viſible. But to this aſſertion it is 


anſwered by others, that if the Electricity 


W communicated to a body did reſide round it 
W like an atmoſphere, it ſhould certainly repel 


the air contiguous to that body; but this is 
not the reſult of experiments; for it has 
been found that the electric atmoſphere, 
| however denſe, if it does at all exiſt, has no 
effect upon the air contiguous to the elec- 
| trified body, nor has the motion of the air, 
eren a violent wind, any effect upon the at- 
moſphere. In regard to the above- mentioned 
ſenſations of phoſphoreal ſmell, &c. it is 
thought that they are only occaſioned by 
the electric fluid entering or going out of che 
| ſkin in a vr lubdreaed manner. 


From what may be deduced from experi- 
ments, it appears that, although the electric 
fluid is tranſmitted through the ſubſtance of 
Conductors, yet no communicated Electrici- 
ty can be obſerved within a ſufficiently nar- 
row cavity of an electrified body; beſides if 
two bodies of the ſame ſize and figure, but 
of different denſities, are electriſied together, 

5 and 
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and afterwards ſeparated, they. will 72 
each the ſame quantity of Electricity, i. e. the 
Electricity that they acquire will be propor. 
tional to their ſurfaces, and not to their, re- 
ue en of matter. | 


il 

We may laſly Fs +: that * Elecuid. 
wa FRY communicated to a body, lies not diffuſed 
throughout the ſubſtance of that body, but on 
that ſurface of it, which is contiguous to a free 
Electric, 2. e. to an Electric, that is not ſut- 
rounded by an homolougous Electricity. 
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= PRACTI Cal ELECTRICITY. 
CHAP. I. 

Of the electrical Apparatus in general. RP 


T JITHERTO we have treated of Elec- 
J tricity only theoritically, having noted 
what has been found uniformly certain re- 
ative to this ſubject, and having exhibited a 
| view of the moſt probable conjectures offered 
in explanation of electrical appearances ; but 
Electricity being a ſcience, that requires a 
more practical management, than perhaps 

any other branch of natural philoſophy, it is 
| neceſſary, that we ſhould now treat of it 
practically, and give the beſt directions we 
are able, both in regard to the conſtruction 
of the neceſſary apparatus, and to the per- 
formance of the experiments, not only requi- 
ſite in proving the foregoing Propoſitions, 
but ſuch alſo, as are pleaſing and entertain- 
ing. 
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- In this part of my work the reader will 


perhaps find more novelty, than he expects; 


for conſidering the number of books that 


have been lately publiſhed on this ſubje&, 
one would imagine that all the experiment 
poſſible to be exhibited with an electrical 
machine, and its appendages, have already 
been defcribed. The caſe however is much 
the contrary, for not only the old experi- 


ments have been diverſified, but a variety of 


new ones have been invented, and even the 
principal part of the apparatus has uander- 
gone ſeveral changes, and improvements, 


In order the more regularly to proceed in 


the deſcription of the electrical apparatus, it 
will not be improper to divide its parts into 
three claſſes, conſidering in the firſt, the in- 
ſtruments neceſſary to produce Electricity; 
in the ſecond, thoſe proper to accumulate, 


retain, and employ it; and laſtly, thoſe ne- 


ceſſary to meaſure its quantity, and aſcertain 


its quality. 


The principal inſtrument to produce Elec- 


tricity, is the electrical Machine, 1. e. a ma- 
„„ e chine 


9 
0 
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chine capable by any means of exciting an 
Electric; ſo as to produce electrical appearances. 
The conſtruction of thoſe machines from 
their firſt invention to the preſent time, has 
undergone ſo many changes, and their forms 
have been ſo much varied, that it would be 
very difficult, and even tedious to deſeribe 
thoſe only, which are moſt frequently in 
uſe. Every maker, and almoſt every Elec- 
trican conſtructs his own machines in a 
manner different from the reſt, and as new 
W facts, or long practice points out ſome im- 
perfections, the Electrician is ready to con- 
trive a new method to correct the preceeding 
errors. Indeed the rapid advance of the 
ſcience is moſtly owing to this change, and 
variety of conſtructions ; for whether caſual, 
or deſigned, a new conſtruction has generally 
either produced ſome diſcovery of importance, 
or expoſed ſome defect in the apparatus, 
and management of the ſame, 


That the reader might be left at the liber- 
ty of chooſing the form of his machine, I 
ſhall in this chapter lay down the moſt ne- 
ceſſary rules to conſtruct electrical machines in 
general, and ſhall reſerve for the next chap- 

. | ter 
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ter the particular deſcription of ſome ma- 
ehines, that are the moſt uſeful, and which 
contain all the improvements hitherto made, 


The principal parts of the machine are the 
EleQric, the moving Engine, the Rubber, 
and the prime Conductor, 7. e. an inſulated 
Conductor, which immediately receives the 
Electricity from the excited Electric. 


The Electric was formerly uſed of differ- 
ent ſubſtances, as glaſs, roſin, ſulphur, ſeal- 
ing-wax, &c. and of different forms, as cy- 
linders, globes, ſpheroids, &c. This diver- 
ſity then obtained on two accounts, firſt, be- 
cauſe it was not aſcertained, which ſubſtance 
or form would anſwer beſt, and ſecondly, 
on account of producing a negative, or 
poſitive Electricity, at the pleaſure of the 
operator; for before the Electricity of the 
inſulated rubber was diſcovered, ſulphur, 
rough glaſs, or ſealing-wax, was generally 
uſed for the negative Electricity. At preſent, 
ſmooth glaſs only is uſed; for when the 

machine has an inſulated rubber, the ope- 
4 rator may produce poſitive or negative Hlec- 
| f 824 at his pleaſure, without changing the 
1 : Electric. 


— 
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Electric. In regard to the form of the glaſs 
thoſe commonly uſed at preſent are globes, 
and cylinders. The moſt convenient ſize 
for a globe, is from nine to twelve inches 
diameter, they are made with one neck, 
which is cemented * to a ſtrong braſs cap in 
order to adapt them to a proper frame. The 
cylinders are made with two necks, they 
are uſed to the greateſt advantage without 
any axis, and their common fize is from 
four inches diameter and eight inches long, 
to twelve inches diameter and two feet long, 
which are perhaps as large as the workmen _ 
can conveniently make them. The glaſs 
generally uſed is the beſt flint, though it is 
not yet abſolutely determined, which kind of 
metal is the beſt for electrical globes, or cy- 
linders. The thickneſs of the glaſs ſeems 
immaterial, but perhaps the thinneſt is pre- 
ferable. It has often happened that glaſs 


The beſt cement for electrical purpoſes is made with 
two parts of roſin, two of bees-wax, and one of the powder 
of red okre, Theſe ingredients are melted, and mixed 
together in any veſſel over the fire; and afterwards kept 
for uſe. This kind of cement ſticks very faſt, and is 
much preferable to roſin only, as it is not fo brittle, and 
at the ſame time inſulates equally well, 


. 3 globes, 
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globes, and cylinders, in the act of whirling, 
have burſt in innumerable pieces, with great 
violence, and with ſome danger to the by. 
ſtanders. Thoſe accidents are ſuppoſed to 
happen when the globes, or cylinders, after 
being blown, are ſuddenly cooled. It will 
therefore be neceſſary to enjoin the workman 
to let them paſs gradually, from the heat of 
the glaſs-houſe, to the atmoſpherical tem- 
perature. | 
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It has been long queſtioned whether a 
coating of ſome electric ſubſtance as roſin, 
turpentine, &c. on the inſide ſurface of the 
glaſs, has any effect to increaſe its electrical 
power ; but now it ſeems pretty well deter- 
mined, that if it does not increaſe the power 
of a good glaſs globe or cylinder, at leaſt it 
does conſiderably improve a bad one. I have 
ſeveral times put a coating of roſin on the 
inſide ſurface of phials and tubes, and have 
conſtantly found, that the worſt of them 
received ſome improvement by it. 


The moſt approved compoſition for lining 
_ glaſs globes, or cylinders, is made with four 


parts of Venice turpentine, one part of | 
| rolin 
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roſin and one part of bees-wax. This com- 
poſition muſt be boiled for about two hours 
over a gentle fire, and muſt be kept ſtirring 
very often: afterwards it is left to cool, 
and reſerved for uſe. When a globe or cy- 
linder is to be lined with this mixture, a ſuf- 
ficient quantity of it is to be broken into 
ſmall pieces, and introduced into the glaſs ; 
then, by holding the glaſs near the fire, the 
mixture is melted, and equally ſpread over all 
its internal ſurface, to about the thickneſs of a 
ſixpence, In this operation care muſt be 
taken, that the glaſs be made hot gradually, 
and be continually turned, ſo as to be heated 
equally in all parts, otherwiſe, it is apt to 
break in the operation. | 


In reſpect to the Engine which is to give 
motion to the Electric; multiplying wheels 
have been generally uſed, which, properly 
adapted, might give the Electric a quick 
motion, while they are conveniently turned 
by a winch. The uſual method is, to fix a 
wheel on one ſide of the frame of the ma- 
chine, which is turned by a winch, and has 
a groove round its circumference. Upon the 
braſs cap of the neck of the glaſs globe, or 

K 4 one 
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one of the necks of the cylinder, a pulley i 
fixed, whoſe diameter is about the third or 
Fourth part of the diameter of the wheel; 
then a ſtring or ſtrap, is put over the wheel 
and the pulley, and by theſe means, when 
the winch 1s turned, the globe or cylinder 
makes three, or four, revolutions, for one 
revolution of the wheel. There is an incon- 
venience generally attending this conſtruc- 
tion, which is, that the ſtring is ſometime 
ſo very ſlack, that the machine cannot work, 
To remedy this inconvenience, the wheel 
ſhould be made moveable with reſpect to the 
Electric, ſo that by means of a ſkrew it might 
be fixed at the proper diſtance ; or elſe the 
pulley ſhould have ſeveral grooves of differen 
radiuſes on its circumference. 


It has been clay with ſome, to turn 
the cylinder fimply with a winch, without 
any accelerated motion ; but that ſeems not 
ſufficient to produce the greateſt Electiic 
| Power, the glaſs is capable of giving; for 
the globe or cylinder ſhould properly make 
about fix revolutions in a ſecond, which is 
more than can be conveniently done with the 


winch only. This method however, on a0 
4 5 count 
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count of its ſimplicity, and eaſy conſtruc- 
tion, ſhould not be diſregarded, and it may 
be conveniently uſed, when no very great 


power is required. 


Inſtead of the pulley and the ſtring as 
above deſcribed, a wheel and pinion, or a 
wheel, and an endleſs ſkrew, has been alſo 
uſed. This conſtruction anſwers perhaps as 
well as any other; but, it muſt be con- 
ſtructed with great nicety, otherwiſe, is apt 
to make a diſagreeable rattling, and without 
frequent oiling, ſoon wears away by the great 
friction of its own parts. 


* 
we, — 


The next thing belonging to the Electrical 
machine neceſſary to be deſcribed is the 
rubber, which is to excite the Electric. The 
rubber, as it is now made, is nothing more 
than a ſilk cuſhion ſtuffed with hair; and 
over this cuſhion is put a piece of leather, 
on which ſome amalgam* has been rubbed 

* This amalgam has been found to excite ſmooth glaſs 
the moſt powerfully of any thing yet tried. Any metal, 
diſſolved in quick-filver, will perhaps do equally well, 
but the amalgam generally uſed, is made with two parts of 


quick-filver and one of tin-foil, with a ſmall quantity of 


powdered chalk, mixed together until i it become a mals, like 
paſte, 


ſo 


OY 
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ſo as to ſtick as faſt as poſſible to the leather, 

| Sometime ago it was generally uſed, and i 
is now cuſtomary alſo, to make the rubber 
of red baſil ſkin ſtuffed with hair; but the 
filk one, as above deſcribed (which is an 
improvement of Dr. NooTH) is much pre- 
ferable. If this ſilk cuſhion, on account of 
adapting it to the ſurface of the glaſs, is to 
be fixed upon a metal plate, then care 
ſhould be taken to make the plate free from 

ſharp points, edges, or corners, and it ſhould 

be as much as poſſible concealed, or covered 

with ſilk. In ſhort to conſtruc the rubber 
properly, it muſt be made in ſuch a manner, 

that the ſide of it, which the ſurface of the 

glaſs enters in whirling, may be as perfect a 
Conductor, as it can be made, in order to ſup- 

ply Electricity as quick as poſſible, and the 
oppoſite part ſhould be as much a Non-con- 
ductor as poſſible, in order that none of the 
fluid accumulated upon the glaſs, may return 
back to the rubber, which has been found 
by experiment to be the caſe, when the 

rubber is not made in a proper manner, 
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The rubber ſhould be ſupported by a 
ſpring, by which means it may eaſily ſuit 
any incqualities, that may be found on the 
urface of the glaſs, and by a ſkrew it may 
be made to preſs harder or ſofter, as occa- 
don may require. It ſhould alſo be inſulated 
in whatever manner is moſt convenient, for 
whenever inſulation is not required, a chain 
or wire, &c. may be occaſionally hung upon 
tit, and thus communicate with the earth or 
Vith any other body at pleaſure; whereas, 
W when there is not a contrivance for inſula- 
ting the rubber, many of the moſt curious 
experiments in Electricity will never be per- 


formed with the machine. 


We come now to conſider the prime Con- 
ducdor, or firſt Conductor, which is nothing 
more than an inſulated conducting ſubſtance 
| furniſhed with one, or more points at one 


end, in order to collect the Electricity im- 


| mediately from the Electric. When the 
Conductor is of a moderate ſize, it is uſual 
to make it of hollow braſs, but when it is 
very large, then, on account of the price of 
the materials, it is made of paſte-board co- 
vered with tin-foil, or gilt paper. The 
| | Conductor 
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Conductor is generally made cylindricy|, 


but let the form be what it will, it ſhoul 


always be made perfectly free from Points 


or ſharp edges; and if holes are to be mad 


in it, which on many accounts are very con- 
venient, they ſhould be well rounded, and 
made perfectly ſmooth. Further, that end 
of the prime Conductor, which is at the 
greateſt diſtance from the Electric, ought t 
be made larger than the reſt, as the ſtrongeſt 
exertion of the electric fluid in eſcaping from 
the Conductor is always at that end. 


It has been conſtantly obſerved, that the 
larger the prime Conductor is, the longer, 
and denſer ſpark can be drawn from it, and 
the reaſon of this is, that the quantity of 
Electricity, diſcharged in a ſpark, is nearly 


proportional to the ſize of the Conductor; 
on this account the prime Conductor is now 


made much larger, than what was formerly 
uſed. Its ſize, however, may be ſo large, 
that the diſſipation of the Electricity from its 
ſurface, may be greater than what the Electric 


can ſupply; in which caſe ſo large a Con- 


ductor would be nothing more than an un- 
weildy, and diſagreeable incumbrance. 
| | Before 
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Before we quit the electrical machine it 


. hould be obſerved, that, beſides the above- 
I mentioned parts, it is neceſſary to have a 
W frong frame to ſupport the Electric, the 
W cubber, and the wheel. The prime Con- 
W dutor ſhould be ſupported by ſtands with 


W pillars of glaſs, or baked wood, and not by 
alk firings, which admit of continual mo- 
W tion. In ſhort, the machine, the prime 


[ Conductor, and any other apparatus actually 
W uſd, ſhould be made to ſtand as ſteady as 


poſſible, otherwiſe many inconveniences will 
ariſe, ö 


Beſides the Electrical machine, the Elec- 
trician ſhould be provided with glaſs tubes 
of different ſizes, a pretty large ſtick of ſeal- 
ing-wax, or a glaſs tube covered with ſeal- 
| ing-wax, for the negative Electricity. He 

ſhould at leaſt, not be without a glaſs tube 
about three feet long, and one inch and a 
half in diameter. This tube ſhould be cloſed 
at one end, and at the other end ſhould have 
fixed a braſs cap with a ſtop cock, which 
is uſeful in caſe it ſhould be required to con- 
denſe, or rarefy the air within the tube. 


The 
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The beſt rubber for a tube of ſmooth glaſ 
is the rough ſide of black viled ſilk, eſpeci. 
ally when it has ſome amalgam rubbed upon 
it; but the beſt rubber for a rough glaſs 
tube, a ſtick of baked wood, ſealing-wax, or 
ſulphur, is foft new flannel. 


The inſtruments neceſſary for the accu- 
mulation of Electricity, are coated EleCtrics, 
among which, glaſs coated with Conductor 
obtains the principal place; on account of 
its ſtrength it may be formed into any ſhape, 
and it will receive a very great charge. The 
form of the glaſs is immaterial with reſpect 
to the charge it will contain; its thicknels 
only is to be conſidered, for the thinner it is 
the higher charge it is capable of receiving; 
but it is at the ſame time more ſubject to be 
broken by the force of electric attraction; 
for this reaſon therefore, a thin coated jar, 
or plate may be uſed very well by itſelf, and 
it is very convenient for many experiments; 
but when large batteries are to be conſtrued, 
then it is neceſſary to uſe glaſs a little thick- 


er, and care ſhould be taken to have them 


perfectly well annealed. If a battery is re- 
. 5 quired 


5 OF'ELECTREIGETY. - ug 
- quired of no very great power, as containing 
bout eight or nine ſquare feet of coated glaſs, 
I hould recommend to make uſe of common 
pit, or half-pint phials, ſuch as apotheca- 


2 | ries uſe. They may be eaſily coated with 


WE cin-foil, ſheet-lead, or gilt paper on the out- 


das, and braſs-filings on the inſide, they. 
| occupy a ſmall ſpace, and on account of their 


3 | thinneſs, hold a very good charge. But 
2 | when a large battery 1s required, then theſe 
Y phials cannot be uſed, for they break very 
eaſily, and for that purpoſe cylindrical glaſs 
W jars of about fifteen inches high, and four or 
five inches in diameter are the moſt con- 


venient. 


Wben glaſs plates or jars, having a ſuffici- 
ently large opening, are to be coated, the beſt 
method is to coat them with tin-foil on both 
ſides, which may be fixed upon the glaſs 
with varniſh, gum-water, bees-wax, &c. but 

| in caſe the jars have not an aperture large 
enough to admit the tin-foil, and an inſtru- 
ment to adapt it to the ſurface of the glaſs, 
then, braſs-filings, ſuch as are fold by the 
pin-makers, may be "advantageouſly uſed, 
and they may be ſtuck with gum-water, 
| bees- 
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The beſt rubber for a tube of ſmooth glas 
is the rough ſide of black viled ſilk, eſpeci. 
ally when it has ſome amalgam rubbed upon 
it; but the beſt rubber for a rough glal 
tube, a ſtick of baked wood, ſealin . or 
ſulphur, 1 is ſoft new Hennel. 


The inſtruments 8 for the accu- 


mulation of Electricity, are coated Electrics, 


among which, glaſs coated with Conductors 


obtains the principal place ; - on account of 
its ſtrength it may be formed into any ſhape, 
and it will receive a very great charge. The 
form of the glaſs is immaterial with reſpect 
to the charge it will contain; its thicknels 
only is to be conſidered, for the thinner it is 


the higher charge it is capable of receiving; 


but it is at the ſame time more ſubject to be 


broken by the force of electric attraction; 


for this reaſon therefore, a thin coated jar, 
or plate may be uſed very well by itſelf, and 
it is very convenient for many experiments; 
but when large batteries are to be conſtructed, 
then it is neceſſary to uſe glaſs a little thick- 
er, and care ſhould be taken' to have them 


perfectly well annealed. If a battery is re. 


quired 
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5 | quired of no very great power, as containing 
about eight or nine ſquare feet of coated glaſs, 
1 ſhould recommend to make uſe of common 
4 pint, or half-pint phials, ſuch as apotheca- 
| ries uſe. They may be eaſily coated with 
un; foil, ſheet-lead, or gilt paper on the out- 
| fide, and braſs-filings on the inſide, they 
occupy a ſmall ſpace; and on account of their 
thinneſs, hold a very good charge. But 
| when a large battery 1s required, then theſe | 
| phials cannot be uſed, for they break very 
eaſily, and for that purpoſe cylindrical glaſs 
| jars of about fifteen inches high, and four or 
4 five inches 'in diameter are the moſt con- 
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W ben glaſs plates or jars, having a ſuffici- 
W ently large opening, are to be coated, the beſt 
method is to coat them with tin-foil on both 
ſſdes, which may be fixed upon the glaſs 
with varniſh, gum- water, bees-wax, &c. but 
in caſe the jars have not an aperture large 
enough to admit the tin- foil, and an inſtru- 
ment to adapt it to the ſurface of the glaſs, 
then, braſs-filings, ſuch as are ſold by the 
pin-makers, may be advantageouſly uſed, 
and they 1 be ſtuck with gum- water, 

bees- 
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bees-wax, &c. but not with varniſh, for this 


is apt to be ſet on fire by the diſcharge, u 


will appear in the latter part of this work, 
Care muſt be taken that the coatings do not 
come very near the mouth of the jar, for that 
will cauſe the jar to diſcharge itſelf. If the 
coating is about two inches below the top, it 
will in general do very well; but there areſome 


kinds of glaſs, eſpecially tinged glaſs, that, 


when coated and charged; have the property 
of diſcharging themſelves more eaſily than 
others, even when the coating is five or fix 
inches below the edge. There is another | 
ſort of glaſs like that, of which Florence 
flaſks are made, which, on account of ſome 
unvitrified -particles in its ſubſtance, 1s not 
capable of holding the leaſt charge; on theſe 


accounts therefore, whenever a great number 


of jars are to be choſen for a large battery, 
it is adviſeable to try ſome of them firſt, ſo 
that their nn and ee —_— 1. aſcet- 
tained. 


Electricians have often endeavoured to find 
ſome other Electric, which might anſwer 
better than glaſs for this purpoſe, at leaſt be 
cheaper; but except Father BRCCARIAR 
method, 


O en e 


#] _ ethod, which may be uſed very well, I do 


not find that any remarkable diſcovery has 
been made * to chis . 


Father BRE CCARTA took equal quantities 
of very pure colophonium, and powder of 


g | marble ſifted exceedingly fine, and kept them 


in a hot place for a conſiderable time, where 
they became perfectly free from moiſture; 
he then mixed them, and melted the com=- 
poſition in a proper veſſel over the fire, and 
vhen melted poured it upon a table, upon 
which he had previouſly ſtuck a piece of tin- 
| foil, reaching within two or' three inches of 
the edge of the table; this done, he endea- 
voured with a hot iron to ſpread the mixture 
| all over the table as equally as poſſible, and 
| to the thickneſs of one tenth of an inch; 
he afterwards coated it with another piece of 
tin-foil reaching within about two inches of 
the edge of the mixture ; in ſhort, he coated 
a plate of this mixture like a plate of glaſs. 
This coated plate, from what he ſays, ſeems 
to have had a greater power than a glaſs 
plate of the ſame dimenſions, even when the 
weather was not very dry: and if it is not 
ſubject to break very eaſily by a ſpontaneous 
L diſcharge, 
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diſcharge, I think it may be very conveni. 
ently uſed ; for it doth not very readily at- 
tract moiſture, and conſequently may hold x 
charge of Electricity better, and longer than 
glaſs : beſides, if broken, it may be repaired 
by a hot iron; but glaſs, when hake ca 
never be repaired, 


When 4 jar, a battery, or in general; 
coated Electric, is to be diſcharged, the ope- 


rator ſhould be provided with an inſtrument 


called the diſcharging Rod, which conſiſts of 
a metal rod ſometimes ſtraight, but more 
commonly bended in the form of a C: they 
are made alſo of two joints ſo as to open like 
a kind of compaſſes. This rod is furniſhed 
with metal knobs at its extremities, and has 
a non- conducting handle, generally of glals 


or baked wood faſtened to its middle. When 


the operator is to uſe this inſtrument, he 
holds it by the handle, and touching one of 


the coated fides of the charged Electric with 


one knob, and approaching the other knob 


to the other coated ſide, or ſome conducting 


ſubſtance communicating with it, he com- 
pletes the communication between the tw 


ſides, and diſcharges the Electric. 1 
; The 


ono oY — ys — 


OF'ELECTRICITY. ww 
The inſtruments to meaſure the quantity, 
and aſcertain the quality of Electricity are 
commonly called Emtrometers, and they are 
of four ſorts, I ſt. the fingle Thread, ad. the 
Cork, or Pith-balls, 3d. the Quadrant, and, 
4th. the diſcharging Electrometer *. But a 
particular deſcription of the ſame will be 
found in the third chapter of this work. 


3 Beſides the apparatus above deſcribed there 
I are ſeveral other inſtruments uſeful for vari- 
W ous experiments, but theſe will be deſcribed 
W occaſionally. The Electrician, however, 
W ought to have by him not only a ſingle 
| coated jar, a fingle diſcharging rod, or in 
dort, only what is neceſſary to perform the 
common experiments, but he ſhould provide 
W himſelf with ſeveral plates of glaſs, with jars 
of different ſizes, with a variety of different 


The ſecond ſort of Electrometer, i. e. the cork-halls 
W E:ftrometer was invented by Mr. CAN TON; the diſ- 
charging Electrometer was invented by Mr. LANE, and 
bath been improved by Mr. HENLY : another on a different 
pinciple by Mr. RINNERSLE Y; and the quadrant Elec- 
rometer, which is of lateſt invention, is a contrivance of 
Mr. HexLy, | 


L 2 inſtruments 
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be publiſhed by other ingenious perſons 


inſtruments of every kind, and even tool 
for conſtructing them; in order that he may 
readily make ſuch new experiments, as hi 
curioſity: may induce him to try, or that may 


who are purſuing their reſearches i in this 
branch of philoſophy, 
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CHAP. IL 


The de efeription of ſome particular cherical : 
Machines, i 


N this chapter 1 ſhall preſent the reader 
with the particular deſcription of three 
electrical machines, which, I think, will be 
very acceptable after the general account of 
their conſtruction, which has already been 
given. The firſt of theſe is that deſcribed 
by Dr. PRIESTLEY, in his Hiſtory of Elec- 
tricity*; where a drawing of the ſame may be 
ſeen, and which, on account of its extenſive 
uſe, may be deſervedly called a univerſal 
electrical Machine, 


The baſis of this machine conſiſts of two 
oblong boards, which are kept in a ſituation 
parallel to one another, about four inches 
aſunder, by two ſmall pieces of board proper- 
ly adapted to that purpoſe. Theſe boards, 
when ſet horizontally upon a table, and 
there fixed by faſtening the lower of them 

* Part V. ſec, II. | | 
L with 


150 A COMPLETE TREATISE 
with iron cranks, form the ſupport of two 
perpendicular pillars of baked wood, and of 
the rubber of the machine. One of the pil. 
lars, together with the ſpring ſupporting the 
rubber, ſlides in a groove, which reaches 
almoſt the whole length of the upper board, 
and, by means of ſcrews, may be placed at 
any required diſtance from the other pillar, 
which is fixed, being let through a mortice 
in the upper board, and ſtrongly faſtened to 
the lower. In theſe two pillars are ſeveral 
holes for the admittance of the ſpindles; of 
different globes, and as they may be ſituated 
at any diſtance from one another, they may 
be adapted to receive not only globes, but alſo 
cylinders, or ſpheroids of different ſizes. In 
this machine, ſays Dr. PRIESTLEY, more 
than one globe or cylinder may be uſed at 
once, by fixing them one above the other in 
the different holes of the pillars, and by 
adapting to each a proper pulley, they may 
be whirled all at once, and their power unit- 
ed in order to increaſe the Electricity &; but 
in 


* When ſeveral globes are uſed at once, and their power 


united, it has been found by experiment, that the Elec- 
tricity 


in this conſtruction I do not think that differ- 
ent rubbers can be conveniently applied to 


mem all; which is a capital imperfection. 


4 The rubber conſiſts of a hollow piece 


« of copper, filled with horſe-hair, and 


W « covered with a baſil ſkin. It is ſupports 


« ed by a ſocket, which receives the cylin- 
« drical axis of a round and flat piece of 
„ baked wood, the oppoſite part of which 


W * is inſerted into the ſocket of a bent ſteel 


4 ſpring, Theſe parts are eaſily ſeparated; ſo 
© that the rubber, or the piece of wood that 


= «© ſerves to inſulate it; may be changed at 


pleaſure, The ſpring. admits of a two- 
fold alteration of poſition. It may be ei- 
&© ther flipped alotig the groove, or moved 
« in the contrary direction (the groove being 
wider than the ſcrew which faſtens the 
ſpring), © ſo as to give it every deſirable 


W © poſition with reſpect to the globe or cy= 


tricity does not increaſe in proporfiori to their number, 


although it is more, than what may be produced by a | 


lingle globe. However, as the friction, and the difficulty 
of working the machine increaſes in proportion to the 
number of globes or cylinders, ſo I think that one good 


targe cylinder is preferable to many of them. 


LS linder 


| 
% 
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* linder; and it is, beſides, furniſhed with 
« a ſcrew, which makes it preſs harder or 
*“ lighter, as the operator chooſes.” 


The wheel of this machine is fixed to the 
table ; it has ſeveral grooves, for admitting 
more ſtrings than one, in caſe that two or 
three globes, or cylinders are uſed at a 
time; and as it is diſſengaged from the frame 
of the machine, the latter may be ſkrewed 
at different diſtances from the former, and 
thus ſuited to the variable length of the 
ftring. te . len Os 35 

The prime Conductor is of hollow copper, 
made in the ſhape of a pear, ſituated with 
its neck upwards, and with its bottom or 
rounder part upon a ſtand of baked wood; 
and an arched wire proceeds from its neck, 
having an open ring at its end, in which 
ſome ſmall pointed wires are hung, that by 
playing lightly upon the electric collect the 
electric fluid from it. 


This machine notwithſtanding that it has 
ſeveral imperfections, is yet a very good in- 
vention; but except different globes, or cy - 

* linders, 


or ELECTRTI SIT Y. 3 
linders, or ſeveral of thoſe at once are re- 
quired to be uſed, I think a great deal of the 


1 work may be ſpared, and the machine might 


de made more ſimple, and conciſe. 


Next to Dr. PRIESTLEY's machine I ſhall 
deſcribe another, which was invented by 
Dr. IncENHousz, and which for its ſimpli- 
city, and conciſeneſs, makes a fine contraſt 
W with the former. ' 


= This machine conſiſts of a circular glaſs 
3 plate about one foot diameter, which is turn- 
dd vertically by a winch fixed to the iron 
W axis that paſſes through its middle, and it 
is rubbed by four cuſhions, each about two 
inches long, ſituated at the a ends of 
the vertical diameter. 


The 480 conſiſt of a bottom board, 
about a foot ſquare, or a foot long and ſix 
W inches broad, which, when the machine is 
W to be uſed, may be faſtened by an iron crank 
W to the table. Upon this board two other 
lender, and ſmaller ones are raiſed, which 
lie parallel to one another, and are faſtened 
together at their top by. a ſmall piece of 

| wood, 


= 
: 
7 
f 
94 
| 
= 
an 


but at the ſame time it muſt be atlowedzehat 


to be out of order, and that it has à power 
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wood. Theſe upright boards ſupport in thei 
middle the axis of eee and to » them ut 
— are faſtened. | | 


"The att is of dene Apia * 
1 thrunthis ave extended, 
which coming very near the extremity. of the 
| $i, collect the A ere nn it. 


The power of this Baches « ena 
more than a perſon! would judge by looking 
at it. It may be objected that this con- 
ſtruction will not eaſily admit of the rub- 
bers being inſulated, nor conſequently; be 
adapted to a great variety | of expetiments ents 


it is very portable, that it is not very liable 


ſufficiently ſtrong for phyſical | purpoſes; 
eee account it N be ps 
The laſt ate PWR 0 akin 
that repreſented in fig. 1 of plate 2 which 
has all the improvements hitherto made; ex- 
eept that it is not capable of admitting {it 
ferent kinds, or more than one Electric, but 
which, 


or ELECTRICITY. 35 
5 which, indeed, it ſeems not to ſtand in need 
of. The electric power of ſuch a machine 
WE | think is equal to what may be obtained by 


. any other conſtruction, and at the ſame time 
is ſize being neither remarkably large, nor 


. | at all inconvenient,” "renders it, 1 think, the 
5 completeff gn hitherto contrived#. "y 

= The frame of this machine Somit of the 
Z bottom board AB C, which, when the ma- 
cchine is to be uſed, is faſtened to the table 
E by two iron cranks, one of which appears in 
W the figure near C. Upon the bottom board are 


N | perpendicularly raiſed two ſtrong wooden 


W pillars K L, and A H, which ſupport the 
cylinder, and the wheel. From one of the 
bus caps of the cylinder FE, an axle of 
I | ſteel proceeds, which paſſes quite through a 
hole in the pillar K L, and has on this ſide 
E | of the pillar a pulley I fixed upon its ſquare 

. | extremity.” Upon the circumference of this 
2 pulley there are three or four grooves, in or- 
[ der to ſuit- et "REY hv 53 of the firing 


3 * Theſe machines: are made; and fold, by Mr. GroROE 
: | Avans, in Fleet- ſtreet, n philoſophical inſtru- 
w-nnker to his Mejeſty. 


a 6, 


ſkrew, that proceeds from the pillar H, 
The wheel D, which is moved by the handle 
E, turns round a ſtrong axle, proceeding from 
| <lmoſt the middle of the * K L. 


on two inches ſhorter than the cylinder 
. e. the cylinder excluſive of the necks), and 
it is made to rub about one fourth part of the 
eylinder's circumference ; it conſiſts of a thi 
quilted cuſhion of ſilk, ſtuffed with hair, and 
faſtened by filk ſtrings upon a Piece ot of wood, 
which is properly adapted to the ſurface 
of the cylinder, From the upper extremity 
of the cuſhion proceeds a piece of oiled filk 
that covers almoſt, all the upper part of the 


cuſhion, or rather of the piece of wood, to 
which the cuſhion is tied, a piece of leather 
is faſtened, which is turned over the cuſhion 
1. e. ſtands between it and the ſurface of the 
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from the lower to almoſt the upper _ 
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eb, which goes round one of them, and 
round the groove of the wheel D. The 
other cap of the cylinder has a ſmall cavity 
which fits the conical extremity of a ſtrong 


be rubber G = this 1 is on 3 


cylinder; and to the lower extremity of the 


cylinder. Upon this leather, which reaches 


= of ELECTRICITY. ww 
W me cuſhion, ſome of the above-deſcribed 
WW malgam is to be worked, ſo as to be forced 
as much as poſſible into its ſubſtance. This 
WW rubber is ſupported by two ſprings, ſkrewed 
to its back, and from which it may be eaſily 


unſkrewed, when occaſion requires it. The 


two ſprings proceed from the wooden cap of 
a ſtrong glaſs pillar*, perpendicular to the 


bottom board of the machine. This pillar 
has a ſquare wooden baſis, that ſlides in two 


grooves in the bottom board A B C, upon 
BE which it is faſtened by a ſkrew. In this 
manner the glaſs pillar may be faſtened at any 
required diſtance, and in conſequence the 
rubber may be made to preſs harder or 
= lighter upon the cylinder. The rubber in 
WW this manner is perfectly inſulated, and when 
W inſulation is not required, a chain with a 
= ſmall hook may be hanged to it, ſo as to 
AH have a regular communication with the piece 


* This glaſs pillar as well as the glaſs feet of inſu- 


lating ſtools in general, ſhould be covered with varniſh, or 
rather with ſealing-wax, otherwiſe they inſulate very im- 
perfectly, on account of the moiſture, that they W 
. from the air, in N weather. | 
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of leather, the chain then falling upon the 
Levi n this . neee 
4: 2 pi ator prime | "Condatty 
AB belonging to this machine; This is of 
hollow braſs; and is ſupported by two glas 
Pillars varniſhed, that by two braſs ſ6ckety 
are fixed in the board C C. This Conductor 
receives the electric fluid through the points 
of the collector L, which are ſet at about 
half an inch diſtance from the ſurface of the 
cylinder of the machine, 


** - 
9 
7 

q 


If the handle E fig. 1 of the wheel, be 
turned (and on account of the rubber it 
| ſhould be turned always in the direction of 
the letters a be) this machine, ſtanding in the 
fituation, that is feprefented in the figure; 
will give poſitive Electricity, 2 e. the prime 
Conductor will be electrified poſitively, of 
overcharged with electric fluid; for by the 
action of rubbing, the cylinder pumps as 
it were the fluid from the rubber, arid every 
other body properly connected with it, and 
gives it to the prime Conductor. But if a 
negative Electricity is required, then, the 
chain muſt be removed from the rubber 
1 and 


or rrrcrRIeI TY. 8 
5 and 1 to the prime Conductor; for in 
mis caſe the Electricity of the prime Con- 


W uctor will be communicated to the ground, 
nnd the rubber remaining inſulated, will ap- 


bear ſtrongly negative. Another Conductor 


; | equal to the Conductor A B fig. 2. may be 


connected with the inſulated rubber, and 


1 then, the operator may obtain as ſtrong ne- 


gative Electricity from this, as he can polity 


Pran 
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CHAP, III. 


The particular Deſeript ion of home other w. 
* iR of the elettrical Ap paratu, 


10 4 1 a ſtand ſupportin 
the electrometers DDCC. B is the 
baſis of it made of common wood. A is 1 
pillar of wax, glaſs, or baked wood. Ty 
the top of the pillar, if it be of wax d 
glaſs, a circular piece of wood is fixed, bu 
if the pillar be of baked wood, that my 
conſtitute the whole. From this circulx 
piece of wood proceed four arms of glas, 
or baked wood, ſuſpending at their endz 
four electrometers, two of which D D ar 
ſilk threads about eight inches long, ſuſpend: 
ing each a ſmall downy feather at its end 
The other two electrometers C C are tho 
with very ſmall balls of cork, or of the pit 
of elder, and they are conſtructed in the 
following manner. @ 6 is a ftick of gll 
about fix inches long, covered with ſealing- 
wax, and ſhaped at top in a ring: from tht 
lower extremity of this ſtick of glaſs pre 

ceol 


or ELECTRICITY.) 
ceed two fine linen threads * c c 3 be 


inches long, each ſuſpending a cork,” or pith 
hall d about one- eight of an inch in diameter. 
When this electrometer is not electrified, | 


the threads cc hang parallel to each other, 
and the cork balls are in contact; but when 
elefrified, they repel one another, as repre- 
ſented in the figure. The glaſs ſtick a 6 
ſerves for an inſulating handle, by which the 
electrometer may be ſupported, when it is 
uſed without the ſtand A B. | 
Another ſpecies of the above electrometer 
is repreſented in fig 3d, which conſiſts of. a 
linen thread, having at each end a ſmall cork 
ball. This electrometer is ſuſpended- by the 
middle of the thread on any Conductor proper 


for the purpoſe, and ſerves to ſhew the kind, 


and quantity of its Electricity. 


Fig 7th. repreſents Mr. HENLx's qua- 


drant electrometer fixed upon a ſmall ſtand, 


from which it may be occaſionally ſeparated 
and fixed upon the prime ee e te or in 


N Theſe threads ſhould be wetted 58 a weak ſolution ot 
It, | 1 : 


M any 


— 


— 
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any other place at pleaſure. This electro- 
meter conſiſts of a perpendicular ſtem form- 
ed at the top like a ball, and furniſhed at 
its lower end with a braſs ferrule, by which 
it may be fixed in one of the holes of the 
prime Conductor, or in its proper ſtand, az 
occaſion requires. To the upper part of the 
| Rem, or pillar, a graduated ivory ſemicircle 
is fixed, about the middle of which is 1 
braſs arm, which contains a pin, or the 
ſmall axis of the index. The index conſiſts 
of a very lender ſtick, which reaches from 
the center of the graduated ſemicircle to the 
| braſs ferrule, and at its lower extremity, is 
| faſtened, a ſmall cork ball, nicely turned in 


a lathe. 


NEL 3737 4 


The propereſt wood, for the purpoſe of 
making the pillar and index of this electro- 
meter, is box, and this pillar and index 
ſhould be well rounded, and made as ſmooth 
as poſſible. When this electrometer is not 
electrified, the index hangs parallel to the 
pillar, as in fig. 7; but when it is eledr- 
fied, the index recedes more or leſs, accord- 
ing to the quantity of Electricity, from the 
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bor \ELBGTRICITY.: 163 
ſtem; as repreſented on the * Con- 
ductor E ge S4 - 


The main of Mr. Lanes 8 dülcherging Elec⸗ 
trometer, conſiſts in a braſs ball about one 
inch and a half in diameter, ſcrewed to a 
braſs graduated rod, and adapted to a proper 
frame, ſo that it may be ſet at any required 
diſtance from the prime Conductor, or the 
knob of an electric jar. The principal uſe of 
this electrometer is to let a jar diſcharge by 
itſelf through any proper circuit, without 
uſing any diſcharging-rod, or removing any 
part of the apparatus; and to give ſhocks 
nearly of the ſame ſtrength, Suppoſe for 
inſtance, that the above-mentioned braſs ball 
be ſet at half an inch diſtance from the prime 
Conductor, and that a coated jar be ſituated 
ſo as to touch the prime Conductor with its 
knob, and to have its outſide coating com- 
municating with the above-mentioned braſs 
ball. Now it is evident that the circuit, from 
the outſide to the inſide of the jar, is inter- 
rupted only between the prime Conductor and 
the braſs ball, which lie half an inch aſunder; 
therefore when the jar is charging, and the 


charge 1 is become ſo high as to ftrike through 
M 2 half 
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half an inch of air, the jar will diſcharge 
itſelf, and by keeping the braſs ball at the 
fame diſtance from the prime Conductor, and 


charging the jar ſueceſſively, the ſhocks will 
50 of the ſame e 


This FERN is, however, ſubject to a 
great inconvenience, which is, that the ſur- 
face of the braſs ball is often deprived of 
its ſmoothneſs by the force of the exploſion, 
in which caſe it becomes unfit for uſe. The 
principal uſe for which this electrometer is 
intended, i. e. to give ſhocks of the ſame 
_ ſtrength, may be more elegantly obtained 
by the above-deſcribed quadrant eleCtrometer, 
which ſuffers no damage by the diſcharges; 
hence, I think, that a delineation, and a more 
particular deſcription of the diſcharging elec- 
trometer is unneceſſary. 


Fig. 5th repreſents Mr. HENLY's univer- 
fal diſcharger, which is of a very extenſive uſe, 
and is compoſed of the following parts, A 1s 
a flat' board fifteen inches long, four inches 
broad, and one thick, or thereabous, which 
forms the baſis of the inſtrument, BB are 


two glaſs — cemented i in two holes upon 
the 
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OF/ELECTRICITY:.' 165 
the board A, and furniſhed at their top with 


braſs caps, each of which has a turning joint, 


and ſupports a ſpring tube, through which, 
the wire DC flides: each of theſe caps is 
compoſed of three pieces of braſs, connected 
ſo, that the wire DC, beſides its {liding through 
the ſocket, has two other motions, vis. an 
horizontal and a vertical one. Each of the 


SE wices DC, DC is furniſhed with an open 


ring at one end, and at the other end has a 
braſs ball D, which, by a ſhort ſpring ſocket, 
is ſlipt upon its pointed extremity, and it 
may be removed from it at pleaſure. E is a 
ſtrong circular piece of wood five inches in di- 
ameter, having, on its ſurface, a flip of ivory 


inlaid, and furniſhed with a ſtrong cylindri- 


cal foot, which fits the cavity of the ſocket 
F, which is faſtened in the middle of the 
bottom board, and has a ſcrew G, which 
ſerves to faſten the foot of the circular board 
E at any required height. H is a ſmall preſs 
belonging to this inſtrument; it conſiſts of two 


_ oblong pieces of board, which may be preſſed 


againſt each other by means of two ſcrews 
a4: the lower of theſe boards has a cylin- 
drical foot equal to the foot of the circular 
board E. When this preſs is to be uſed, it is 
Mi fixed 
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fixed into the ſocket F, in the. Place of the 
circular board E, which muſt, in that caſe, be 
el. 


Fig. I1th is an electric jar coated with tin- 
Foil on the inſide and outſide, within three 
inches of the tap of the cylindrical part of 
the glaſs, having a wire with a round braſs 
knob A at its extremity. This wire paſſes 
through the cork * D, that ſtops the mouth 
of the jar, and at its lower end, is bended ſo 
as to touch the inſide coating in ſever 
places. 


Fig. 10th repreſents a battery compoſed of 
ſixteen jars coated in the inſide and outſide 
with tin-foil, which all together contain about 
twelve feet of coated glaſs. About the middle 
of each of theſe jars is a cork that ſuſtains a 
wire, which at the top is faſtened round, or 
ſoldered to the wire E knobed at each end, 
which connects the inſide coatings of four 
Jars; and by the wires F F F the inſide coat. 


* When corks are uſed to ſtop electric jars, they 
ſhould be made very dry, and dipped in melted bees-wax 
or varniſhed. 


ings 
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ings of all the fixteen jars are connected to- 
gether. Each of the wires F has a ring at 
one end, through which, one of the wires E 
paſſes, and the other end has a braſs knob. If 
the whole force of the battery is not required, 
one, two or three rows of jars may be uſed 
at pleaſure; for as each of the wires FFF 


is moveable round the wire E, which paſſes 


through its ring, and reſts upon the next 
wire E, it may be eaſily removed from that, 
and turned upon the contrary wire E; and 
thus the communication between one row of 
jars and another may be diſcontinued at plea- 
ſure. See the figure. 


The ſquare box that contains theſe jars is 
of wood lined at the bottom with ſheet-lead 
or tin, and has two handles on two oppolite 
ſides, by which it may be eaſily removed. 
In one fide of the box is a hole, through 
which, an iron hook B paſſes, which com- 
municates with the metallic lining of the box, 


and conſequently with the outſide coating of 
all the jars. To this hook is faſtened a 


wire, the other end of which Is — 
with the e diſcharging . 
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Jars at pleaſure, 
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The diſcharging rod conſiſts of a glaſ 
handle A, and two curved wires B B, which 
move by a joint C, fixed to the braſs cap of 
the: glaſs handle A. The wires BB are 


Pointed, and the points enter the knobs DD, 
to which they are ſcrewed, and may be un- 
ſcrewed from them at pleaſure, By this con- 


ſtruction we have the opportunity of uſing 
the balls or the points, as occaſion requires; 
and as the wires are moveable by the joint 
C, they may be adapted to ſmaller or larger 


4 


The battery, repreſented in the plate, is a 
{mall one in compariſon to thoſe now fre- 
quently uſed, and much too weak for the 


| purpoſe of ſome experiments, hereafter to be 


deſcribed. But I thought it ſufficient to give 
an idea of its conſtruction; and, when a large 
battery is to be conſtructed, I would recom- 
mend rather to make two, three, or more 
ſmall ones as repreſented in the plate, than 2 
ſingle large- battery, - which is heavy, and, 
on ſeveral accounts, inconvenient. The force 
of ſeveral ſmall batteries may be eaſily united 
by a wire or a chain, and thus they may be 


made 


. 
2 
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made to act in every telpes like a large 
ONE, 


P in fig, 2. is a circular braſs plate hung on 
the prime Conductor by a chain, and reſt- 
ing in' an horizontal poſition. Underneath 
this, there is another plate P parallel, and 
equal to the former (but it would be. better 
if it was a little larger), which is ſupported 
by a ſtand H of braſs, having alſo a ſoket to 
receive the foot of the plate, and a ſcrew G 
to fix it at different diſtances. c | 


D in tis: 2-4 1 8 of ſmall braſs 
wires fixed in a cap of braſs alſo, which is to 
be put upon the pointed wire K, that is 
ſcrewed to the prime Conductor, upon which 
it muſt ſtand in equilibrio, like the needle of 
a compaſs. The other ends a,. b, c, d of the 
wires are pointed and bent-all one way. 


N. B. whenever hereafter I mention the 
prime Conductor, I mean the prime Conduc- 
tor naked, that is, without the parallel braſs 
plates FP, without the fly D and its ſup- 
porting pin K, without the electrometers E, 
and even without the 3 rod IB, which 


18 
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is ſcrewed to it occaſionally ; except the con- 
trary is expreſſed. 


It is highly requiſite for an Electrician to 
have by him ſeveral inſulating ſtools, or 
ſtands, they being very neceſſary for ſeveral 
experiments. The beſt materials to conſtrud 
theſe are glaſs covered with ſealipg-wax, and 
baked wood *. A large ſtool, proper to inſu- 
late a chair upon, or two, three perſons. 
ſtanding, may be made with a ſtrong board, 
about two feet and a half ſquare, and may be 
ſupported by four feet of glaſs, or baked 
wood, about eight inches long. But ſmall 
ſtands are better made with one foot or pil- 
lar, and all of baked wood or glaſs, without 
any conducting ſubſtance in their conſtrue- 
tion. Drinking- glaſſes, either varniſhed, or 
In part covered with ſealing-wax, anifiver this 
purpoſe very well. 97 


* The wood ſhould be baked very well, even till it be- 
comes quite brown, it then being in the beſt ſtate for 
inſulation; and to make it ſtill better, i. e. to defend it 
from moſture, it may be ſlightly varniſhed as ſoon as |! 
comes out of the oven, or elſe boiled in linſeed oil; but in 
this caſe, after boiling, it ſhould be made hot again, and 
then it is fit for uſe, 


| CHAP, 
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CH A P, | IV. 


Practical Rules concerning the U/e of the elke- 
trical Ap paratus, and 27 e performing of Ex- 
om ; | : 


75 5 


T often . that young ee 
are at a loſs to aſſign the reaſon, why ſome 
experiments do not ſucceed with them as 
deſeribed in the Treatiſes on Electricity. 
Sometimes they are in poſſeſſion of very good 
inſtruments, but, by reaſon of ſome circum- 
ſtance or other, unattended to, they are quite 
uſcleſs in their hands. This indeed can be 
remedied by nothing but practice, and it is 
by long uſe, that the Electrician, as well as 
the Practitioner in any art or ſcience, be- 
comes ſo good an Operator, as to uſe his 
inſtruments to the beſt advantage. A few 
rules are however very neceſſary to guide him 
in his operations; and although theſe alone 
are inſufficient to make a perſon a complete 
practical Electrician, yet, when accompanied 
with the actual management of the apparatus, 
they facilitate the uſe of it, and render the 
performance of the experiments more accu- 
rate and expeditious. | ; | 


> 


The 
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The firſt thing that the young Electrician 
ſhould obſerve, is, the preſervation, and care, 
of his inſtruments, The electrical machine, 
the coated jars, and in ſhort every part of the 
electrical apparatus, ſhould be kept clean, and 
as free as FO from. duſt, * nen 


When the Ha is YE 3 MPs air 
dry, eſpecially in clear and froſty weather, 
the electrical machine will always work well 
But when the weather is very hot, the 
electrical machine is not ſo powerful: nor 
in damp weather, except it be brought 
into a warm room; and the cylinder, the 
* the jars, 8928 be made e 

ry. pd 85 


Before the machine be uſed, the cylindet 
ſhould be firſt wiped very clean with a ſoſt 
linen cloth, that is dry, clean, and warm; 
and afterwards with a clean hot flannel, or an 
old ſilk handkerchief; this done, if the winch 
be turned, when the prime Conductor, and 

other inſtruments, are removed from the 
electrical machine, and the knuckle be held 


at a little diſtance from the ſurface of the 
2 | cylinder, 
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OF ELECTRICITY. 17 
cylinder, it will be ſoon perceived that the 


electric fluid comes like a wind from the 
cylinder to the knuckle, and, if the motion 


be a little continued, ſparks, and crackling 


will ſoon follow. This indicates that the 
machine is in good order, and the Electrician 
may proceed to perform his experiments. 
But, if, when the winch is turned for ſome 
time, no wind is felt upon the knuckle, then 
the fault is, very likely, in the rubber, and to 
remedy that, uſe the following directions: 
By unſcrewing the ſcrews on the back of the 
rubber, remove it from its glaſs pillar, and 
keep it a little near the fire, ſo that its filk 
part may by dried; take now a dry piece 
of mutton ſuet, or a little tallow from 
a candle, and juſt paſs it over the leather of 
the rubber, then ſpread a ſmall quantity of 
the above-deſcribed amalgam over it, and 
force it as much as poſſible into the leather. 
This done, replace the rubber upon the glaſs 
pillar ; let the glaſs cylinder be wiped once 
more, and then the machine is fit for uſe. 


Sometimes the machine will not work 
well becauſe the rubber is not ſufficiently 
""— with electric fluid; which happens 

when 
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when the table, upon which the machine 


ſtands, and to which the chain of the rubber 


is connected, is very dry, and conſequently 


in a bad conducting ſtate. Even the floor 


and the walls of the room are, in very dry 


| weather, bad Conductors, and they cannot ſup- 


ply the rubber · ſufficiently. In this caſe the 
beſt expedient is, to connect the chain of the 
rubber, by means of a long wire, with ſome 
moiſt ground, a piece of water, or with the 


tron work of the water-pump; by which 


means the rubber will be ſupplied with as 
much electric fluid as is required. 


When a ſufficient quantity of amalgam has 
been accumulated upon the leather of the 
rubber, and the machine does not work 
very well, then, inſtead of putting "more 
amalgam, it will be ſufficient to take the 
rubber off, and to ſcrape a little, a. which 
is ne, Rs the leather. N 6 


It will be ofichi obſerved; that, the cylinder, 
after being uſed ſome time, contracts ſome 
black ſpots, occaſioned by the amalgam, ot 
ſome foulneſs of the rubber, which grow 
continually larger, and greatly obſtru& its 

I | electric 


electric power. Theſe ſpots muſt be care- 


fully taken off, and the cylinder muſt be 


frequently wiped in order to prevent its con- 
tracting them. | 


In charging electric jars in general, it 


muſt be obſerved, that not every machine 


will charge them equally high. That ma- 
chine, whoſe electric power is the ſtrongeſt, 
will always charge the jars higheſt. If 
the coated jars, before they are uſed, be 


made a little warm, they will receive, and 


hold the charge the better. 


If ſeveral jars are connected together, 
among which there is one, that is apt to 
diſcharge itſelf very ſoon, then the other 
jars will alſo ſoon be diſcharged with that; 
although they may be capable of holding 
a very great charge by themſelves. When 
electric jars are to be diſcharged, the Elec- 
trician muſt be cautious leſt, by ſome cir- 
cumſtance not adverted to, the ſhock ſhould 
pals through any part of his body; for an 


unexpected ſhock, though not very ſtrong, 


may occaſion ſeveral diſagreeable accidents. 
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1% A COMPLETE TREATISE. 
In making the diſcharge, care muſt be taken > 
that the diſcharging rod be not placed on the = | 


thinneſt part of the glaſs, for that _ cauſe 
the burſting of the | 7 | 


| When large batteries are diſcharged, jars 


will be often found broken in it, which burſt 


at the time of the diſcharge. To remedy 
this inconvemence Mr. Na1RNE ſays he has 
found a very effectual method, which is, 
never to diſcharge the battery through a 
good Conductor, except the circuit be at 
leaſt five feet long. Mr. NAI RNA ſays that, 
ever ſince he made uſe of this precaution, he 
has diſcharged a very large battery near a 


hundred times without ever breaking a ſingle 
Jar, whereas before he was continually break- 


ing them. But here it muſt be conſidered 
that the length of the circuit weakens the 
force of the ſhock proportionably ; the 
higheſt degree of which is in many experi- 
ments required. 


It is adviſeable when a jar, and eſpecially 


a battery has been diſcharged, not to touch 


its wires with the hand, before the di 


charging rod be applied to its ſides a ſecond, 
and 


2 


a my— 


.- 
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and even a third time; as there generally 
remains a reſiduum of the charge“, which 
is ſometimes very conſiderable. CEO 


When any experiment is to by performed, 
which requires but a ſmall part of the 
W apparatus, the remaining part of it ſhould 
ET | «be placed at a diſtance from the machine, 
we prime Conductor, and even from the 
table, if that is not very large. Candles, 
particularly, ſhould be placed at a conſiderable 
diſtance from the prime Conductor, for the 
effluvia of their flames carry off much of the 
We clecric fluid. 


5 Laſtly the young Electrician ſhould be 

5 cautioned not to depend on firſt appearances 
W in EleQricity, A new phenomenon may 
2 | juſlly excite his curioſity ; it is laudable to 
W rcmark it, and to purſue the hint; but at 
W the ſame time even the doubtful aſſertion of 


Tais reſiduum is occaſioned by the Electricity, that, 
WE when the jar is charging, ſpreads itſelf 'over the uncoated \ 
bort of the glaſs near the coating, which will not be | 
WE Cicharged at firſt, but gradually returns to the coating 7 
(er the firſt diſcharge, 1 

N a new f 
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a new fact ſhould never be made, till after 


a number of ſimilar and concurring experi- 


ments. Electricity is a ſcience that often 
deceives the ſenſes, and the moſt experienced 
Electrician frequently finds himſelf miſtaken 
in things, which perhaps he may have before 
conſidered as the moſt certain 
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EAST 


Experiments concerning electric A traction, and 
Repulſion. 


EXPERIMENT I. 
The electriſied Cork ball Electro meter. 


HEN the electrical machine is put 

in order, and the prime Conductor 
is ſet ſo, that the points of the collector are 
about half an inch from the ſurface of the 
Ws cylinder, fix at the end of the prime Con- 
ductor the knobed rod I B fig. 2. and hang 
aon it the electrometer with the cork balls * 
5 | fig. 3. The balls will now touch one ano- | 
W thcr, the threads hanging perpendicularly, 
3 and parallel to each other. But if the cy- 
. linder of the machine be whirled by turning 
W the winch E, then the cork balls will repel 
cone another, and more, or leſs, according 
Z as the Electricity is more, or leſs power- 
ful. 


N 2 In 


18 A COMPLETE TREATISE 


In this experiment the glaſs cylinder ex. 
tracting the electric fluid from the rubber, 
throws it upon the pointed wires of the col. 
lector, and in conſequence upon the prime 
Conductor, and the electrometer; which ate 
all connected together: and as bodies over- 
: charged with electric fluid will always re- 

pel each other, ſo the cork balls muſt repel 
each other, 


If the electrometer be hung to a prime 
Conductor negatively eleCtrified, 7. e. con- 
nected with the inſulated rubber of the ma- 
chine, the cork balls will alſo repel each 
other ; for bodies, undercharged, will repe 
each other, as well as bodies overcharged with 
electric fluid. 


If, in this ſtate of repulſion, the prin: 
Conductor is touched with ſome conductiq 
ſubſtance not inſulated, the cork balls vil 
immediately come together; for the electric 
fluid ſuperinduced upon the prime Conduc- 


tor, and the electrometer communicating th 
with it, will be carried away to the ground th 
co 


by that conducting body; ſo that in thi 
| Lo — cale 


rat 
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655 the prime Conductor can never be over- 
charged, nor can it be undercharged, if con- 
nected with the rubber; for its deficiency 
of fluid is ſupplied through that conducting 
body, with which it has been touched. But 
if inſtead of the conducting ſubſtance; the 
prime Conductor is touched with an electric, 
as for inſtance a ſtick of ſealing-wax, a 
piece of glaſs, &c. then the tork balls will - 
continue to repel each other; becauſe the 
electric fluid cannot be conducted through 
that electric; hence we have an eaſy me- 
thod of determining What bodies are Cons 
ductors, and what electrics. “ 


This electrical repulſion is alſo ſhewn by 
the quadrant electrometer, with a large 
downy feather; or the like; for if theſe be 
connected with the prime Conductor, and 
the winch be turned, the electrometer will 
raiſe its index, and the feather by the diver- 
gency of its down; will appear ſwelled in a 
beautiful manner: 


* This method i in groſs will do very well ; but when 


E | the conducting power of fluids or other like bodies, and 


the degree of that power is to be aſcertained, then re- 
courſe muſt be had to other means more nice, and aceu- 
rate, 


N 2 Ex- 


1 
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mer. | 


Attradtion and Repu Jon of light Bodi 


Connect with the prime Confutne the 
c_ parallel braſs plates F, P, as repreſented 
in fig. 2. at about three inches diſtance from 
one another, and upon the lower plate put 
any kind of light bodies, as bran, bits of 
paper, bits of leaf-gold, &c. then work the 
machine, and the light bodies will ſoon move 
between the' two plates, leaping alternately 
from one to the other with great velocity 
If, inſtead of bran or irregular pieces af 
other matter, ſmall figures of men or other 
things cut in paper, and painted, be put 
upon the plate, they will generally move in 
an erect poſition, but will ſometimes leap 
one upon another, or exhibit different pol- 
tures, ſo as to afford a pleaſing ſpectacle to an 
obſerving company. 
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In this experiment both the attraction, 
and repulſion of Electricity are obſerved a 
the ſame time: for when the upper plate 
F, which communicates with the prime 


Con- 
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Conductor, is electrified, the ſmall bodies 
placed upon the lower plate, together with 
that plate, by being within the ſphere of 
action of the electrified upper plate, become 
actually poſſeſſed of a contrary Electricity, 
leaving their proper quantity of fluid in the 
lower plate, or the other conducting bodies, 
that communicate with it. But bodies dif- 
ferently electrified attract each other; there- 
fore the plate F, attracts thoſe light bodies. 
Now as ſoon as theſe bodies touch the plate 
F, they become inſtantly poſſeſſed of the 
ſame Electricity with the plate, and will 
therefore be immediately repelled to the 
lower plate, which is actually electrified with 
the contrary Electricity, and by touching the 
light bodies, aſſiſts in repelling them again 
to the upper plate; and thus the plates 
continue to act upon the light bodies alter- 
nately. 


That the light bodies cannot be attracted 
by the upper plate, except they become firſt 
poſſeſſed of a contrary Electricity, may be 
= obicrved as follows, Put the ſaid light bo- 
(dies upon a clean, and dry pane of glaſs; 
wen take off the braſs plate P, with its ſtand 

N24 = G, 
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G, and in its ſtead put the pane of glaſs, 
holding it by one corner ; this done let the 
wheel of the machine be turned, and you 
will ſee that the light bodies are not attract- 
ed by the braſs plate F; for in this caſe they 
have no opportunity of parting with their 
proper quantity of fluid, and conſequently 
can not acquire the contrary Electricity. 
But if to the under fide of the pane of 
glaſs, on which the light bodies are placed, 
a finger or any other conductor be preſented, 
then, the light bodies will be inſtantly at- 
tracted by the plate F, and will leap be- 
tween the glaſs and plate, in the ſame man- 
ner as between the two plates; for theſe 
bodies now depoſit their fluid upon the up- 
per ſurface of the glaſs plate, whilſt the un- 
der ſurface depoſits its fluid upon the finger, 
or other conductor, that has been brought 
near it *, If this experiment be continued 
the glaſs will ſoon be charged. 


If the above experiment be made with a prime Con- 
ductor negatively elerified, the effect will be the ſame, 
only the Electricities of the plates are reverſed ; i. e. the 
upper plate is electrified negatively, and the under plate, by 
being in the atmoſphere of the upper one, is poſitively elec- 
trified, | 


Ex- 
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| ExPERIMENT III. 
The Fhin g-feather, or Shuttle-cork, | 


The phenomena of electric attraction and 
repulſion may be repreſented alſo with a 
glaſs tube, or a charged bottle, and ſome of 
them in a manner more ſatisfactory, than 
with the machine. 


Take a glaſs tube (whether ſmooth, or 
rough, is not material), and after having 


rubbed it, let a ſmall light feather be let out 


of your fingers at the diſtance of about 
eight or nine inches from it. This feather 
will be immediately attracted by the tube, 
and will ſtick very cloſe to its ſurface for 
about two or three ſeconds, and ſometimes 
longer; after which time it will be repelled, 
and if the tube be kept under it, the fea- 
ther will continue floating in the air at a 
conſiderable diſtance from the tube, without 
coming near it again, except it firſt touches 
ſome conducting ſubſtance; and if you 


manage the tube dexterouſly you may drive 


the 


— 
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the feather through the air of a a room at your 
pleaſure. 


The reaſon of this experiment is obvious; 
for when the feather is electrified, it cannot 
approach the tube again, except it firſt 


touches ſome conducting body, becauſe it 


cannot part with its Electricity when float- 
ing in the air, and therefore cannot acquire 
a contrary Electricity: conſequently it muſt 
remain in a ſtate incapable of being again 


attracted by the excited tube. 


If it be aſked, why, when the feather is 
at firſt attracted by the tube, it ſticks for fo 
conſiderable a time to its ſurface before it is 
repelled, the anſwer is, that the feather being 

an electric, requireth ſome time before it 
ee any conſiderable quantity of Elec- 
tricity. 


There is a remarkable circumſtance attend- 
ing this experiment, which is, that if the 
feather be kept at a diſtance from the tube 
by the force of electric repulſion, it al- 
ways preſents the ſame part towards the 


tube ;—You may move the excited tube 
4 about 
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about the feather very ſwiftly, and yet the 
{ame ſide of the feather will always be pre- 
ſented to the tube. The reaſon of this phe- 


= :.omcnon is, that the equilibrium of the 


electric fluid in the parts of the feather, being 
once diſturbed, cannot eaſily be reſtored ; be- 
cauſe the feather is an electric, or at leaſt a 
very bad Conductor. When the feather has 
acquired a quantity of Electricity from the 
tube, it is plain that by the action of the 
excited tube, that ſuperinduced electricity 
will be in the greateſt part forced on that 
ſide of the feather, which happens to be at 
firſt the fartheſt from the tube ; hence that 
part will always afterward be ay the 
fartheſt. | 


This experiment may be agreeably varied 
in the following manner: A perſon may 
hold in his hand an excited tube of ſmooth 
glaſs, and another perſon may hold an ex- 
cited rough glaſs tube, a flick of ſealing- 
wax, or in ſhort another electric negatively 
electrified, at about one foot and a half 
diſtance from the ſmooth glaſs tube: a fea- 
ther now may be let go between theſe two 
differently excited electrics, and it will leap 
alter- 
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alternately from one electric to the other 5 
and the two perſons will ſeem to drive a ſhut: 
tle-cork from one to the other; ""P the force 
of mie, 


EXPERIMENT IV. 
The Jail inſulated Body: 


Tie a ſmall body, as for inſtance a light 
piece of cork, to a filk thread about eight 
inches long, and holding the thread by its 
end, let the ſmall body hang at the diſtance 
of about eight inches from the ſide of the 
prime Conductor electrified. This ſmall 
body, if the electrification of the Conductor 
is not ſtrong, will not be attracted; for, 
being inſulated, it cannot, by depoſiting its 
fluid upon, or receiving it from another bo- 
dy (when the prime Conductor is eledrified 
negatively), become contrarily electrified. 
But if a finger or any conducting ſubſtance 
be preſented to the ſide of the ſmall body 
which is fartheſt from the prime Conductor, 
then the ſmall body will immediately move 
toward the prime Conductor; for it has 
EE depo-⸗ 
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depoſited its own fluid upon, or acquired 


ſome (in caſe the conductor is negatively 
electrified) from the body preſented to it; 


and when this body has touched the prime 


Conductor it will be inſtantly repelled from 
it, on account of the repulſion exiſting be- 


tween bodies poſſeſſed of the ſame kind " 
Electricity. 


Indeed, if this inſulated body be very near 


to the prime Conductor, or the prime Con- 
ductor ſtrongly electrified, then the ſmall 
body will be attracted without preſenting to 
it any conducting ſubſtance; but in this 
caſe its natural quantity of electric fluid 
will be either repelled into the contiguous 
air, or crouded on the part of the body, 
which is fartheſt from the prime Conductor, 


if the Conductor is electriſied Poſitively; but 


if it is electrified negatively, then the addi- 
tional quantity of fluid, neceſſary to render 
the ſmall body overcharged, will be acquired 
from the air, or the natural fluid belong- 
ing to that body will be all crouded on that 


fide of it, which! is neareſt to the prime Con- 
ductor. 


If 
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If this ſmall body, inſtead of the filk, he 
ſuſpended by aà linen it will be at- 
tracted at a much greater diſtance, than in 
the other caſe; for now the electric fluid 
will eaſily be conducted by the thread, 
paſſing upwards, or downwards according as 
the prime Conductor is electrified, viz. ne- 
gatively, or poſitively. 


EXPERIMENT V. 
The electric Well. 


Place upon an electric ſtool a metal quart 
mug, or ſome other conducting body nearly 
of the ſame form and dimenſion ; then tic 
a ſhort cork ball. elerometer of the kind 
repreſented fig. 3.“ at the end of a {ilk 
thread proceeding from the ceiling of the 
room, or from any other proper ſupport, ſo 
| that the eledrometer may be ſuſpended with- 
in the mug, and no part of it may be above 
the mouth; this done electrify the mug by 


* Tnſtead of the electrometer there may be uſed any 
other kind of ſmall conducting body; but that ſeems belt 
ee to ſuch experiments. 


2 
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giving it a ſpark with an excited electric or 
otherwiſe, and you will ſee that the electro- 
meter, whilſt it remains in that inſulated 
ſituation; even if it be made to touch the 
ſides of the mug, is not attracted by it, 
nor does it acquire any Electricity; but, if 
whilſt it ſtands ſuſpended within the mug, 
a Conductor, ſtanding out of the mug, be 
made to communicate with, or only pre- 
ſented to, it, then, the electrometer acquires 
an Electricity contrary to that of the mug, 
and a quantity of it, which is proportionable 
to the body, with which it has been made 
to communicate; and it is then immediately 
attracted by the mug. | 


The reaſon why in this experiment the 
electrometer contracts no Electricity whilſt 
ſuſpended intirely within the cavity of the 
mug, is, becauſe the Electricity of the mug 
acts upon the electrometer on all ſides, and 
this has no opportunity of parting with its 
luid, when the mug is electrified poſitively; 
nor of receiving any, when the mug is 
electrified negatively. But, as ſoon as any 
Conductor communicates with it, the elec- 
trometer becomes immediately poſſeſſed of 


the 
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the Electricity contrary to that of the mug; 
for if the mug be electrified poſitively, the 
fluid belonging to the electrometer will be 
repelled to that body, which communicates 
with it; and which, being out of the mug, 
cannot be affected by its Electricity; and if 
the mug is electrified negatively, it will at- 
tract the fluid of the electrometer, which 
actually receives an additional quantity of it 
from that conducting body, with which it 
communicates. The electrometer therefore, 
becoming always poſſeſſed of a contrary Elee- 
tricity, muſt neceſſarily be attracted. 
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If, by raiſing the ſilk thread a little, part 
of the electrometer, 1. e. of its linen threads, 
are lifted juſt above the mouth of the mug, 
the balls will be immediately attracted ; for 
then, by the action of the Electricity of the 
mug, it will acquire a contrary Electricity 
by giving to, or receiving the electric fluid 
from, the air above the cavity of the mug. 
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It has been fuppoſed by ſome, that the 
electrometer in the above experiment lor 
any other ſmall inſulated body), hanging in 
the cavity of an electrified veſſel, or the 
| like, 
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like; is not attracted by the ſides of: the R 
veſſel, becauſe the attraction of Electricity, Y 
being as the ſquares of the diſtances in- 


verſely, cannot affect the electrometer one 


way more than another; it being demon- 


ſtrable that, if to every point of a ſpherical 
concave ſurface, equal centripetal forces are 


directed; decreaſing as the ſquares of the 
diſtances from thoſe points, a ſmall body 
ſituated any where within that ſurface, would 
remain there; without being attracted one 


wy more than another*; 


But to this it may be cepied, that, the 


demonſtration of the above- mentioned pro- 


poſition, if it is applicable to ſpherical, or 
cylindrical concave ſurfaces; cannot, how- 
ever, be applied to every kind of irregulat 
cavities, with which (if they exceed not a 
certain ſize) the above experiment ſucceeds 


as well, as with the cylindrical cavity of the 


mug. 


In ſhort, in this experiment, when the 


mug is electrified poſitively, it is ſuppoſed 
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„J. That the ſuperinduced fluid, takin g place 


tiguous air to depoſit its fluid upon a ſub- 
ſequent or next adjacent circle, and ſo on, 
pended: therein, ean acquire no electricity, 


_ fmall quantity about the mouth of the mug, 


external ſurface; for the air, contiguous to 


being ſurrounded by the mug, cannot be- 


al quantity of fluid, OA a ſmall quantit 


Pr 
e 


upon the external ſurface, occaſions the con- 


ſequent quantity of air, and this overcharged 
air occafions a contiguous tircte, or quantity 
of air, to depoſit its fluid upon its ſub- 


H. That none of the ſuperinduced fluid can 
exiſt upon the internal ſurface of the mug, 
and therefore, inſulated bodies intirely ſuſ- 


becauſe the internal air has no opportunity 
of parting with its own fluid, except a 


where, accordingly, a little Electricity is ob- 
ſervable. When the mug is electrified ne- 
gatively, then it is ſuppoſed I. That the de- 
ficiency of fluid in the mug is only on its 


this ſurface, by acquiring an additional quan- 
tity of electric fluid from the next ſtratum 
of air, may become electrified poſitively. 
II. That the internal furface of the mug 1s 
not undercharged, becauſe its contiguous air 


come overcharged, by acquiring an addition- 


: 155 towards 
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towards the mouth of the mug, where, ac- 


ies a little Electricity is obſervable. 


ExyERIMENT VI. 


To dilioguiſ the Quality of Ble@ricity in 2 
* B 0dtes.. 


_ Before we proceed further, it is neceſſary, 
l 4 that we ſhould deſcribe ſome practical me- 
WE thod of diſtinguiſhing the quality of the 
WS Elfricity'in an electrified body, which is 
Y | abſolutely neceſlary for the right perform 6 
WE ance of the enſuing experiments. To do 
IF | this, different methods may be followed, 
WS which however are all founded, either upon 

9 the electric attraction, and repulſion, or 

J | upon the different appearances of the elec- 

WE tric light. To find out the quality of Elec- 

WE tricity by the different appearances of its 

3 light, is a very convenient, and ſure me- 

I | thod ; but the phenomena of attraction and 

We repulſion, afford one much more general, 

and caſy; for ſometimes the quantity of 

We Eleftricity to be obſerved is ſo very ſmall, 

We that it will give no light, though it may be 

+4 | ill capable of attracting or repelling. 
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excitation, or communication, is negative, 


ſitively, and the electriſied body repels it 
then you may conclude that the body is 


poſſeſſed of the ſame kind of EleQticity 


repel each other; but if the body preſented 
attracts the Electrometer, then it muſt be 


| + ae 


75 | "a 


— 


. 


The general method to prove whether the 
Electricity of a body, electrified either by 


or poſitive, is, to bring it pretty near to an 
electrified electrometer D or C fig. 4, and 
obſerve whether the body attracts or repels 
it; for if the electrometer is electriſied po- 


alſo electriſied poſitively; becauſe bodies 


electrified negatively, becauſe there is no 
electric attraction between bodies, unleh 
they are differently electrified; and as the 
electrometer is known to be electrified poli- 
tively, the body is conſequently eleCtrifed 


This a be alſo done by electrifying the 
electrometer negatively; but then the effec 
are juſt the contrary, i. e. the electrified body, 
if negative, will repel the electrometer, and 
if pohtive, tens att it 135 87 0 


reren 


In this experiment, however, it muſt be 
obſerved, that, if the Electricity of the elec- 
trified body is much: ſtronger, than that of 

the electrometer, or the Electricity of the 

latter ſtronger, than that of the former, and 
the ele&rified body be brought very near the 
electrometer, then, they will attract one 
another, notwithſtanding they are poſſeſſed of 
the ſame kind of Electricity. Suppoſe, for 
inſtance, that one of the electrometers C is 
politively electrified, ſo that its cork balls 
may diverge about half an inch, and ia glaſs 
tube ſtrongly excited be brought near it; 
when this tube is a foot diſtant, or more, 
the electrometer will be a little repelled by 
it; but if the tube be brought nearer, the | 
cork balls, that before diverged half an'inch, 


wil! now converge till they are in contact, 


and appear, as they actually are, unelec- 

trified; becauſe the action of the excited 
tube has repelled their ſuperfluous fluid 
through the threads up to the remoteſt part 


of the electrometer. If the tube be pre- 


ſented ſtill nearer, the balls will then be at- 


tracted by it, becauſe the ſtronger Electricity 


of the tube repels not only their ſuperin- 
| O84 : duced, 
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duced, but alſo their natural quantity of 
fluid the res Ec. and therefore 
the balls,” becoming negatively erde 
| in e e . 1. attrafted by; the oe 
"Buri ſhould a more e e than 
the above, be required to determine the qua- 
lity of the Electricity of an electrified body, 
the following may be uſed. Firſt electrify 
one of the electrometers C, placed upon the 
ſtand fig. 4, either poſitively, or negatively, 
at pleaſure: touch it, for inſtance, with an 
excited glaſs tube, ſo that its balls may re- 
pel, and ſtand about two inches diſtant from 
one another; then touch the other electio- 
meter C with the electrified body, that you 
deſire to examine, ſo that it may be pol: 
ſeſſed of the "fame degree of Electricity: 
Laſtly, take either of the two electrometer 
by the top of the glaſs handle 4, diſengage 
it from the arm of the ſtand,” and bring it 
near the other eleQrometer ; if then, the 
balls of one electrometer repel thoſe of the 
other, you may conclude that they are N 

ſeſſed of the ſame kind of Electricity; but 
if they attract each other, you may col 
elude that they were electriſied with con- 
6 trar} 


F 
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; trary Electricities; and as you know the 


Electricity of that electrometer, which was 


firſt electrified, you will alſo know the 


Electricity of the other electrometer, i. e. 
of the electrified _ with . it. Was 


touched. 2:9 of 


The above expoitinens ike bb alſo . 
with the ſingle-thread electrometers; for if 
they are brought near to one another, when 


their feathers are electrified, they will, if 


poſſeſſed of the fame Electricity, repel, or if 


poſſeſſed of 1 e Aces attract _ 


n 


Pd 


ExPE RIMENT vn. 
T7 he infulated m metallic Rod. 


Inſulate in an 3 poſition a me- 
tallic rod about two feet long, having blunt 
ends, and to one of its ends ſuſpend an 
Electrometer, like that repreſented fig. 3, 
then bring within three or four inches 
diſtance of its other end an excited glaſs 
tube. On the approach of the tube, the 


balls of the electrometer will open, and if 


O 4 you 


pa” 
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you preſent towards them a body poſitively 
electrified, you will perceive, that they di. 
| verge with poſitive Electricity. If the tube 
is removed, the balls come together again, 
and no Electricity remains in them, or in 
the metallic rod. But if while the tube is 
near one end of the rod and the balls di. 
verge with poſitive Electricity, the other 
end of the rod, vz. that, from which the 
electrometer hangs be touched with ſome 
conductor, the cork balls will come imme- 

diately together, and they will remain ſo 
when the Conductor has been removed ;— 

remove now the excited glaſs tube, and the 
balls will immediately diverge with nega- 
tive Electricity, which ſhows. that the rod 
remains undercharged, 1. e. eleQrified negi- 


tively 


3 8 of this experiment is, that the 
repelling power of the excited tube driving the 
fluid of one end of the rod to its other end, 
7. e. to that, with which the electrometer is 

connected, renders this end electrified poſ- 

tively; but in fact the tube communicates 
no Electricity to the rod, it only diſturbs 
che * diffuſion of its fluid: in conſe- 
quence 


(930% 


3 
\ 7, 
ES 
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queries of this, the electrometer 7 hanging | 


to the overcharged end of the rod, muſt 
neceſſarily appear to be electriſied poſitively; 


but when the tube is removed, then the 
electrometer appears again unelectrified; for 


the fluid, which had by the action of the 


tube been driven to one end of the rod, 


now retires to its former ſituation, and 


leaves the rod wigh the cleQrometer uns- 


lectrified. 


In the ſecond caſe, when the balls of the 
electrometer diverge with poſitive Electricity, 
if that end of the rod is touched with ſome 
conductor, all its ſuperfluous fluid, Which 
is no other, than that belonging to the op- 


polite end of the rod, will be communi- 


cated to that body, with Which the rod 1 is 
touched, and therefore the electrometer re- 
mains unelectrified: but now in fact the 
rod has loſt ſome of its natural quantity of 
fluid; for if the end of it, that is fartheſt 
from the excited tube, remains in its natural 
ſtate, the other end is undercharged conſe- 
quently, when the tube is removed, the ſmall 
quantity of fluid, that remains in the rod 
will * itſelf uniformly through it ; but 
this 
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this quantity of fluid is leſs than that, ns. 
turally inherent in the rod; the rod will 


therefore remain undercharged, and hence 


the balls of the electrometer e with ne- 


n mne e eee e 

ee if ba i N 
ns * expetiment 18 . ee or hs 
of ſeveral other, I ſhall inſiſt on it a little 


longer, and to render its explanation more. 


intelligible, and clear, I ſhall make uſe of the 
re en | | 


9 7 
* 24 a+; 


ite His Ca 5 Alot e6d be 


epson by the line A B. When this 


rod is in its natural ſtate (in reſpect to Elec- 


trieity), then the electric fluid belonging to 
it, is equally diffuſed throughout the rod. 


But when the excited tube is brought with- 
in three or four inches diſtance of one of 


the ends, for inſtanee B, then the fluid, be- 
longing to that end, will be driven to the 
end A, which end therefore becomes over- 
charged, and the end B undercharged, yt 
the rod has no more electric fluid now, 
than it had before; and when the tube i“ 


re- 
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removed to ſome: diſtance: from the rod, 


W the ſaperfluous fluid, repelled to the end A, 


returns to its former place, i. e. to the end 
B, and the equilibrium in the rod is reſtored. 
But if when the fluid in the rod is repelled 
to the end A, this end be touched, the fluid 
repelled thither will immediately be conducted 
away by the body, that touched it, and will 
leave the end Af the tod, in natural 
ſtate; but at the ſame time the end B, is un: 
dercharged; therefore, when the tube is re- 
moved, part of the natural fluid, belonging to 
the end A, will go to the end B, and thus 
the whole rod wilt remain mee i. e. | 
DE CE borrow ff 


» 
s 4 | 


if the 0 8 be, . with an 
electrie negatively electriſied, for inſtance a 
rod of | ſealing-waxz inſtead of the excited 
glaſs tube, then the apparent Electricities in 
the rod will be juſt the reverſe of what they 
were before; for in this caſe, that end of the 
rod, to which the electric has been preſented, 
will be overcharged, and the oppoſite end 
undercharged, which oppoſite end, if touched 
in this ſtate with ſome conducting ſubſtance, 
will acquire ſome of the electric fluid from 

that 
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chat ſubſtance, and when, after that ſubſtanee 
has been removed, the excited electrie is alſo 


abe rere⸗ the 4 went; remain e 


8 ? 1 
i . an E fi ; 4 2 
#2) * 1 21 p 2 '5 . f 8 7 


tis mi this! eg care nüt be 


5 tiki that the end of the rod be very blunt, 


and that the electric be not very powerfully 
excited, otherwiſe a ſpark may paſs from this 
to the rod, which PET the experiment 


* RPIIE Sf ov amor edi. ee 
kressiuzur VII. ba 5 
T3 4 CI > TIA * Wo Die J oY 
Ex The 5 inſulated metallic. Rage... 85 


Take two rods of metal each about a foot 
long, furniſhed with knobs at both ends, 


and, either by ſilk lines, or by inſulating 


ſtools, inſulate them, ſo that they may ſtand 


 Horizontally in one direction, and at about 
half an inch diſtance from one another. Io 


the middle of each of theſe rods hang n 


electrometer like that repreſented fig. 3.— 


This done, take an excited glaſs tube and bring 
it to about three inches diſtance from the 
knob of one of the rods; on doing which 
the electrometers of both rods will appeat 


electrified: keep the tube i in that ſituation far 
1 about 


t 
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about two ſeconds, then remove it. The 
rods now will remain electrified, as appears 
by the electrometers, the firſt, viz. that to 


which the excited tube had been preſented 
remaining negative, and the other poſitive. 


The reaſon of this phenomenon is, that 
when the tube was near the end of one of the 


rods, the action of its fluid, repelling the fluid 


of that rod, cauſed it to paſs in a ſpark to 
the other contiguous rod, on which account, 
when the tube was removed, the firſt rod, 


having loſt ſome of its natural fluid, remained 


undercharged, and the other rod, acquiring 
the fluid loſt by the former, became over- 
charged. 


In this experiment if inſtead of the glaſs 
tube, an electric negatively excited be 
brought near the end of one rod, then that 
rod will be electrified poſitively, and the other 
negatively; for the action of this electric, 
producing juſt the contrary effect of the glaſs 


tube, inſtead of repelling the fluid of the 


firſt rod into the ſecond, attracts that of the 
ſecond into the firſt. | 
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| Experiments on electric Light.. 


HE following experiments require to 
L be made in the dark; for although 
the electric light in ſeveral circumſtances may 


be ſeen in the day-light, yet its appearance in 


this manner is very confuſed, and that the 
Electrician might form a better idea of its 


different appearances, it is abſolutely neceſſary 


to perform ſuch e in a darkened 
room. ; 


EXPERIMENT J. 


The Star and Pencil F electric Lagbe. 


When the electrical machine is in good 
order, and the prime Conductor is ſituated 
with the collector ſufficiently near the glaſs 
cylinder (which ſituation I ſhall call hereafter 
its proper place), turn-the winch, and you 
will fee a lucid ſtar at each of the points of 


de colleQtor. This ſtar is the conſtant ap- 
Pearance of the electric fluid that is, entering 


a point. At the ſame time you will ſee a 


- ſtrong light proceeding from'the rubber, and 


ſpreading 
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ſpreading itſelf over the ſurface of the ey⸗ 
linder; and if the excitation of the cylinder 
is very powerful, denſe ſtreams of fire will 
proceed from the rubber, and darting round 
almoſt half the circumference of the cylinder, 
will reach the CE of the collector e 


If the 1 of the rubber is taken off, and 
a pointed body, as for inſtance, the point of 


a needle or a pin, is preſented to the back of 
the rubber, at the diſtance of about two 


inches, a lucid pencil of rays. will appear to 
proceed from the point preſented, and 0 - 
verge towards the rubber. This pencil is 
the conſtant appearance of the eleQric fluid 
iſſuing from a point; and in fact it now 
comes out of the point, in order to ſupply the 
rubber, 
cylinder in motion. 


If another kt body be preſented to the 
prime Conductor, it will appear illuminated 
with a ſtar; but if a pointed wire or other 


* If the prime Conductor is removed, the def 
ſtreams of fire will go quite round the cylinder; reaching 
from one ſide of the rubber to the other. | 
| pointed 


which 1s N exhauſted by the 
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pointed conducting body be gonnected with 
the prime Conductor, it will throw out a 
pencil of rays; for the prime Conductor 
being overcharged, the fluid departing from 
it muſt, agreeably to the law, form a pencil 
on that point from which it flies off, and a 
ſtar, on that point, which it enters“. 

From this experiment may be learned the 
method of diſtinguiſhing the quality of the 


Electricity of an electrified body, by the ap- 


pearance of the electric light; for if a needle, 
or any other pointed body be preſented in 


* 
% 


* It may be aſked, why the eleQric fluid entering a 
point, cauſeth the appearance of a ſtar, and when going 


| outof the point cauſeth the appearance of a bruſh of rays? 


In anſwer to this queſtion, F. BR ARIA ſuppoſes, that 
the ſtar is occaſioned by the difficulty, with which the 
electrie fluid is extricated from the air, which is an elec- 


Wo tric; ſuppoſe, for inſtance, that a pointed wire is preſent- 


ed to a body poſitively electrified, the electric fluid is firſt 
from that body communicated to the air between it and 
the wire, and then the wire muſt extricate it from that 


ar. The bruſh, he ſuppoſes, to be occaſioned by the 
force, with which the electric fluid, going out of a point, 
runs through the contiguous kir, to that which is more 


remote from it, i. e. by dividing the contiguous air, and 


not by T_T ſelf to ĩt. 


P i the 
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the dark with the point towards a body = C 
ſtrongly electrified, it will appear illuminate! WM 7; 
with a ſtar, when that body is - eleQrifiel 
Poſitively, and with a pencil or bruſh, when 
it is ate E e | 


eee II. 


Drawing Sparks. 


Let the prime Conductor be ſituated in is 5 
e place, and electrify it by working the WM 
machine; then bring a metallic rod with a 
round knob at each end, or the knuckle of 
A finger, within - a proper diſtance of the 
prime Conductor, and a ſpark will be ſe 
between that, and the Knuckle, or knobed 
wire. The longer, and ftronger ſpark is 
drawn from that end of the prime Conduc- 
tor, which is fartheſt from the cylinder, ot 
rather from the end of the knobed rod IB, 
fixed at its end B, fig. 2.; for the eledtic 
fluid ſeems to acquire an impetus by going 
through a long Conductor, when eleAtrifi 
by a powerful machine *. 


* The reaſon of this, I think, is, becauſe that endof the 
prime Conductor is leſs influenced by the atmoſphere 0 
the excited * 


This 


* Ie 
E 


ene + of 


"This EEE 8 5 he fe ag 
whether drawn from a prime Conductor po- 


ſitively, or negatively electrified) appears like 


a long line * of fire, reaching from the Con- 
ductor to the oppoſed body, and often (par- 


| ticularly. when the ſpark is long, and differ- | 


ent conducting ſubſtances are near the line 
of its direction) it will have the appearance 
of being bended to ſharp angles in different 
places, exactly reſembling a flaſh of light- 

ning. Notwithſtanding, however, this ex- 
tended appearance, which is imputed to the 
quick paſſage of the luminous matter, the 
electric fluid, paſſing from one body to ano- 


ther in a ſpark, is reaſonably thought to pro- 
ceed in a, ſeparate, and nearly Soar 


body. 


The direction of the ſpark often deceives 
the moſt experienced Electrieian, it ſeeming 
ſometimes to proceed from one place, and at 
other times under the ſame circumſtances to 
proceed from the oppoſite. When the prime 


Conductor is electrified poſitively, the ee 


* It oftch darts bruſhes of light lide-ways in every 


direction. 
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muſt certainly proceed from it, and 809 to the 

body preſented; and when the prime Con- 
ductor is electriſied negatively, the ſpark | 
muſt proceed from the body preſented, and 
go t6 the Conductor. This, however, we 
learn by reaſoning from other experiments; 
for the real direction of the ſpark in the 
above experiment, is much more rapid in 
its motion, than to admit its form, much leſ 
its direction to be e ** our eyes. 


EXPERIMENT. II. 


2 he ri Light n hd; 2 1 
metallic Plates. 3 
Let two perſons, one ſtanding upon an in- 
ſulated ſtool, and communicating with the 
prime Conductor, and another ſtanding upon 
the floor, each hold in one of his hands a 
metal plate in ſuch a manner, that the plates 
may ſtand back to back in a parallel ſitu- 
ation, and about two inches aſunder. Let 
the winch of the machine be turned, and you 
will ſee the flaſhes of light between the two 
plates ſo denſe and frequent, that you maſ 
eaſily diſtinguiſh any thing in the room. H/ 
this experiment the electric light is exhibited 
| 5 1 
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in a very copious, and beautiful manner, and 
it bears a n . to lightning, | 


Fai ee IV. 


To fire inflammable Spirits. | 
The power of the electric ſpark to ſet fire 
to inflammable ſpirits, may be exhibited, by 
ſeveral} different methods, but more eaſily 
thus: Hang to the prime Conductor a ſhort 
rod having a ſmall knob at its end, then 
pour ſome ſpirits of wine, a little warmed, into 
a ſpoon of metal“; hold the ſpoon by the 
handle, and place it in ſuch manner, that the 
ſmall knob on the rod, may be about one 


inch above the ſurface of the ſpirits. In this 


ſituation if, by turning the winch, a ſpark 


be made to come from the knob, it will ſet 


the ſpirits 0 on fire. 


This experiment happens in the very ſame 
manner whether the ene, 1s. eleErifed 


* The readieſt way to warm the ſpirits 15 * experi- 
ment, is to ſet it on fire with a candle when it is in the 


ſpoon, and after it has burned for about two ſeconds; to 


3 | blow it out with your breath. In this ſtate it will be found 
1 uready to take fire, even by a ſmall $a: 
* poſitively 


2 K 
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poſitively or negatively, 7. e. whether the 
ſpark be made to come from the Conductor 
or from the ſpoon; it being only in conſe- 
quence of the rapid motion of the ſpark tha 
the ſpirits are kindled. 


It will be Sidi ſcarce neceſſary to re- 
mark, that the more inflammable the ſpiris 
are, the more proper they will be for this 
experiment, as a ſmaller ſpark will be ſuff 
cient to inflame them; therefore reQified 
ſpirit of wine is better than common prodf 
ſpirit, and æther better than either, 


This experiment may be varied different 
ways, and may be rendered very agreeable 
to a company of ſpectators; a perſon, for 
inſtance, ſtanding upon an electric ftool, and 
communicating with the prime Conductor 
may hold the ſpoon with the ſpirits in bis 
hand, and another perſon, ſtanding upon 
the floor, may ſet the ſpirits on fire by 
bringing his finger within a ſmall diſtancef 
it. Inſtead of his finger, he may fire tht 
. ſpirits with a piece of ice, when the experi- 
ment will ſeem much more ſurpriſing. H 


the 5 is held * the perſon ſtanding upon 
the 


r ELECTRICITY. 215 


the Mas,” and the inſulated perſon 8 
ſome conducting ſubſtance over the ſurface of 
the ſpirits, the en ſucceeds "as 


well, e ee e 
9 9 9 ö X Tg” © F . 1999 # * * 6 
a N 1 
— * 1 * FAY 


EXPERIMENT: V. 


* N 8 


7 he artificial Bolonian Stone illuminated by 
| the electric Light. 


The moſt curious experiment to thew 
the penetrability of the electric light, is made 
with the real, or more eaſily, with the artifi- 
cial Bolonian ſtone, invented by the late Mr. 
].CaxnTon. This phoſphorus i is a calcareous _ 
ſubſtance generally uſed in the form of a2 
powder, which has the property of abſorb- 
ing light, when expoſed to it, and after= 
wards to appear lucid when, aneh into the 
dark N. hh ody bo fin ws 

0 Ho 3th Take 


„The method of making this phoſphorus i is as chose. 
* Calcine ſome, common oyſter ſhells” (if they are old, 
and half calcined by time, ſuch as are commonly found 
upon the ſea ſhore, they are, as Mr. W. Cax rox obſerves, 
ſo much the better), by keeping them in a good coal 
be fire for half an hour; let the pureſt part of the calx be 
* pulyerized, and ſifted ; mix with three parts of this 
* powder one part of the flowers of ſulphur ; let this 

T4 5 mixture 
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1. 
F 


Phoſphorus, ſee the Phil, Tranſ, Vol. LVII. 


/ 


ET 


| Tal be of this and; wy 155 meant 


* ſpirits of wine, or æther, ſtick it all ovet 


the inſide of a clear glaſs phial, and ſtop it 
with a glaſs ſtopper, or a cork and ſealing- 
wax. If this phial be kept in a darkned 
room (which for this experiment muſt be 
very dark) it will give. no light, but let two 
or three ſtrong ſparks. be drawn from the 
prime Conductor, when the phial is kept at 
about two inches diſtance from the ſparks, 
ſo that it may. be expoled to that light, and 
this Pla! will receive. chat light, and un: 


if) Fx * 


* ie at; into a d cracible 1 rt an a 
2 and a half! in depth, till it be almoſt full; ; and let it be 


e placed in the middle of the fire, where it rhuſt be kept 


&. red-hot for one hour-at leaſt, and then fet it by to 


„ cool: when cold, turn it out of the crucible, and cut- 


ting or breaking it to pieces, ſcrape off, upon trial, the 


„ pbrighteſt parts; which, if good phoſphorus, will be 


*©- white powder, and may be preſerved by keeping it in 
&« 2 dry phial with a ground ſtopple.” | 

II this phoſphorus, whether i in the phial e or not, be kept 
in the dark, it will give no light, but if expoſed to the 
Ught either of the day, or of any thing elſe, and after- 
wards brought into a dark place, it will then appear lucid 
for a conſiderable time. For farther properties of this 


wards 
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wands will appear illuminated for a conſider- 
able time: , when „ 


This powder may be ſtuck upon a board 
by means of the white of an egg, ſo as to 
repreſent f figures of -planets, letters, ] or any 
thing elſe at the pleaſure of the operator, and 
theſe figures may be illuminated in the dark, 
in the lame. manner as * above. deſetihel 


A beauüiful ds to —— — 
auer with the above phoſphorus, is to 
bend ſmall glaſs tubes of about the tenth 
part of an inch diameter, in the ſhape of 
the figure deſired, and then fill them with 
the phoſphorus powder. Theſe may be illu- 
minated in the manner deſcribed, andi they 
are not ſo ſubject to be ſpoiled, as the Ne 
We * the board n are. 


— 


15 


The beſt Pp" wy Hamidating this 
phofgiborus, and was that Mr. W. CANTON EY 
generally uſed, is to IRIS a ſmall electrie 7 
Jar near it. e a 


Exrxi- 


2 
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6. * 2 N S2 
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e VI. 
WIE The lumino us Cotdubtor, . d 


Fr Fig. 6. Plate I. . a prime ie 
ductor invented by Mr. HENLY, Which 
ſhews clearly the direction of the electric 
fluid paſſing through it, from whence! it i 
called the luminous Conductor. The mid. 
dle part E F of this Conductor is a glaſs 
tube about eighteen inches long, and three 
or four inches in diameter. To both ends 
of this tube the hollow braſs pieces ED, 
B E, are cemented air-tight, one of which 
has a point C, by which it receives the 
electric fluid, when ſet near the excited ey. 
linder of the electrical machine, | andthe 
other has a knobed wife G, from/which-a 
ſtrong ſpark may be drawn; and from each 
of the pieces F D, B E, a knobed wire pro- 
'ceeds within the cavity of the] glaſs tube. 
The braſs. piece F D, or BE, is compoſed of 
two parts, i. e. a cap F cemented to the 
glaſs tube, and having a hole with a valte, 
by which the cavity of the glaſs tube may 


be exhauſted of air; and the ball D, which 
| 2 i 
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is ſkcrewed* upon the cap F. The ſupporters 
of this inſtrument are two glaſs pillars 
faſtened. in the bottom board H, like the 
prime Conductor repreſented fig. 2. When 
the glafs tube of this Conductor is exhauſted 
of air by means of an air Pump, and the 
braſs ball is ſKrewed on, as repreſented in 
the figure, then it is fit for uſe, and may 
ſerve for a prime Conductor to an electrical 
machine. e 1 


* 


If the point C of this Conductor is ſet 
near the excited cylinder of the machine, it 
will appear illuminated with a ſtar; at the 
ſame time the glaſs tube will appear al ulu- 
minated with a weak light ; but from the 
knobed wire, that proceeds within the glaſs 
from the piece F D, a lucid pencil will iſſue 
out, and the oppoſite knob will appear illu- | 
minated with a ſtar, which, as well as the 
pencil of rays, is very clear, and diſcernible 
among the other light, that occupies the 
Festen part of the ND of the n N 

If the the C, inſtead of being übe 
to the cylinder, be connected with the rub- 
* of the machine, the e of light 
within 
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within the tube will be reverſed ;: the knob 
which communicates. with the piece F D ap- 
pearing illuminated with a ſtar, and the op- 
poſite with a pencil of rays; becauſe in this 
eaſe the direction of the electric fluid is juſt 
the contrary of what it was before; it then 
going from D to B, and now coming rom. 
and going 8 ; | 


2 "ll 


If thats wires widklir mo hs E F, inſtead 
of being furniſhed with knobs, be pointed, 
the appearance of light 1s the ſame, but 
it ſeems not ſo ſtrong in this, as in the other . 
. FFB A 


Ex ERIMENT VII. I 
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The conductiug oy Wart LE 
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Take a 900 tube of about two inches 
os, and about two feet long; fix to 
one of its ends a braſs cap, and to the other 
a ſtop-cock, or a valve; then by means of 
an air-pump exhauſt it of air. If this tube 
be held by one end, and its other end be 
brought near the electrified prime Conduc- 


tor, it will appear to be full of light, w when- 
| 15 3 eva. 
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erer a ſpark is taken by it from the prime 


Conductor; and much more ſo, if an electric 
jar be ne e it. 


| This experiment may alſo be made with 
the receiver of an air- pump; take, for in- 
ſtance, a tall receiver clean and dry, and 
through a hole at its top inſert a wire, 
which muſt be cemented air tight. The 
end of the wire, that is within the tube, 
muſt be pointed, but not very ſharp; and 


= the other end muſt be furniſhed with a knob. 


Put this receiver upon the plate of the air 
pump, and exhauſt it. If now the knob of 
the wire at the top of the receiver be touch- 
ed with the prime Conductor *, every ſpark 
will paſs through the receiver in a denſe and 
large body of light, from the wire, to the 
Plate of the air-pump. e 


* When any thing is to be touched with the prime 
Conductor, that is not very portable, as the air- pump 
above mentioned, the communication between the former 
and the latter, may be made by means of a rod furniſhed 
with an electric handle, or the like. 
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pl 7 he Aurora Boreal, | 


N Take a: phial ks of the 6890 and rg 
of a Florence flaſk; - fix. a ſtop-cock or x 
valve to its neck, and exhauſt it of air a 
much as it is poſſible with a good air-pump. 
If this glaſs is rubbed in the common man- 
ner uſed to excite electrics, it will appear 
luminous within, being full of a flaſhing 
light, which plainly reſembles the aurora 

borealis, or northern light. This phial may 

alſo be made luminous by holding it by either 
end, and bringing the other end to the - 
prime Conductor; in this caſe all the cavit 
of the glaſs will inſtantly. appear full df 
flaſhing light, which remains in it for a con- 
ſiderable time after it has been removed from 
the prime Conductor. 


Inſtead of the above- deſcribed glaſs veſſe, 
a glaſs tube, exhauſted of air and hermeti- 
cally ſealed, may be uſed, and perhaps with 
better advantage. The moſt remarkable cit- 
cumſtance of this experiment is, that if tte 
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phial, or tube after it has been removed from 
the prime Conductor (and even ſeveral hours 


after its flaſhing light hath ceafed to appear), | 
be graſped with the hand, ſtrong. flaſhes of 


light will immediately appear within the 
glaſs, which often reach from one of its . 
to the other. 4.51 | 


The ae on wkich this e de- 


pends are two; firſt the conducting nature 


of the vacuum, and ſecond the charging of 
the glaſs: for when one ſide of the glaſs 
phial is touched with the prime Conductor, 


the electric fluid, communicated to the out- 


ſide ſurface of one ſide of the phial, cauſeth 
the natural fluid belonging to the inſide 
ſurface to depart from its place, and go to 
the oppoſite ſide of the phial ; and this 
fluid, paſſing through the vacuum, cauſes the 


light within the phial, which light is more 
or leſs ſubdivided, according as the vacuum. 


is leſs or more perfect. Now, that part of 
the phial, which has touched the prime 
Conductor, is actually charged; for its out- 
ſide ſurface has acquired an additional quan- 
tity of electric fluid, and the inſide ſurface 
has loſt part of its own ; but as the outſide 

| of 


: 3 7 
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of the phial has no coating, therefore, whey - 
it is removed from the prime Condudtay, 
and it is not graſped with the hand, or 
other Conductor, the charged part of tbe 
glaſs can be diſcharged only gradually; that 
is, whilſt its outſide ſurface is communicating 
its ſuperfluous fluid to the contiguous air, 
the inſide ſurface | acquires the electric fluid 
from the other end of the phial, which fluid 
paſſing through the vacuum, cauſes that flaſh- 
ing, which is obſerved for ſo conſiderable a 
time. If the phial is graſped with the hand, 
its diſcharge is accelerated, hence the flaſhes 
within the phial appear more denſe and co- 
pious, yet-it cannot be diſcharged all at once 
by this operation, becauſe the hand cannot 
touch every part of the glaſs at once. 


EXPERIMENT IX. 
We "ih cleiric drmgbere. 


8 I a 2. Plate II. cations tho te- 
ceiver with the plate of an air-pump. I 
the middle of the plate I F, a ſhort rod is 
fixed, having at its top a metal ball B nice- 
ly — whoſe diameter is nearly two 
inches. 
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inches. From the top of the receiver, ano 
ther rod A D with a like ball A proceeds, 
and is cemented air-tight in the neck C; 

dee diiſtance of the balls from one ancther 

; being about four inches, or rather more. If, 

W when the receiver is exhauſted of air, the 

the top D of the rod A D with the prime 

Conductor or an excited glaſs tube, a lucid 

atmoſphere appears about it, which although 

= it conſiſts of a feeble light, is yet very con- 

3 ſpicuous, and very well defined; at the 

= ſme time the ball B has nüt the leaſt light. 

This atmoſphere ddes not exiſt all round tlie 

ball A, but reaches from about the middle 

of it, to a ſmall diſtance beyond that ſide of 

its ſurface, which is towards the oppoſite 

ball B. If the rod with the ball A be elec- 

trified negatively, then a lucid atmoſphere, 
like the above deſeribed, will appear upon the 
ball B, reaching from its middle to a ſmall 
diſtance beyond that ſide of it, that is to- 
wards the ball A; at the ſame time the ne- 
gatively * ball A remains without = 
any * C 
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for then the electric fluid: will paſs in a ſpark 


. pear two atmoſpheres, 11 e. one about the 


careful not to electrify the ball A too much, 


from one ball to the other, andi the exꝑeri · 
ment will not have the deſired effect: Au lit- 


tle eee pg re 9 


yi this dais eat 0 

the celebrated F. Bx CARIA, we have an 
ocular demonſtration of the theory of a 
ſingle electric fluid; we ſee that Elec 

trieity conſiſts of one uniform, homogeneous 
fluid, and not two, vix. the vitreous, and 
reſinous, as ſome have ſuppoſedꝭ for if the 
politiye, and negative Electricity were two 
diſtinct afluids attractive of one another, there 
ſhould, in the above experiment, always ap- 


ball A, and another about the balb B; for 
when the ball A is overcharged witlv either 
fluid, it ſhould  ſhew:'that ſuperſſuous fluid 
on its ſurface, and this fluid iſkould attract 
towards the ball A, an atmoſphere: of ti 
contrary fluid from the ball B. But this, 


. we obſerved — is not the caſe; for 
the 
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the appearance of the lucid atmoſphere is 
always on one ball, namely, that which is 
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overcharged with the electric fluid; thus 
when the ball A is electrified poſitively, the 
ſuperfluous fluid is viſible on that part of 
it, which is neareſt to the ball B, becauſe B 
being in a contrary ſtate of Electricity, en- 
deavours to attract it; but, when the ball A 
is electrified negatively,” it will attract the 
fluid proper to the ball B, which fluid on that 
account appears upon the ſurface of B; jult in 
the act of e to che ball A. 


In oder lo al an errbr, that has 
been adopted by ſeveral writers on Elec- 
tricity, it will be not amiſs in this chapter 
to mention, that the electric light has all the 
priſmatie colours, as well as the light of the 


bon. This may be cafily' experienced by 


viewing: an electric . n a NT 


| priim®, A 


* See Dr. prieri gv“ 3 1 of er, part 
VII. les; lll. n. *I 
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| 07 charging and di e 4 Pu in 
: N 3 

2 Take xvod: 115 1 DE fig. 2, Plate], 
and place it upon the table near the prime 
ConduQor, ſo that the knob of its wire, 
and that only, may be in contact with 
it: fix the quadrant electrometer E fig 2, 
upon the prime Conductor, and then turn 
the winch of the machine. You will obſerve, 
that as the jar is charging, the index of the 
electrometer will rife gradually as far as 
90, or thereabouts, and then reſt: when 
this happens you may conclude, that the jar 
has received its full charge. If now you 
take a diſcharging rod, and holding it by 
the glaſs handle, apply firſt one of its knobs 
to the outſide coating of the jar, and then 
bring the other knob near the knob of the 


wire of the jar, or near the prime Con- 
4 | ductor, 
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ductor, that communicates with it, you will 
hear a report, and ſee very vivid ſparks be- 
tween the diſcharging rod, and the conduct- 
ing ſubſtances, communicating with the ſides 
of the jar. This operation diſcharges _ the 
far- "Bs. inſtead of uſing the diſcharging f 
rod, you touch the outſide of the jar with 
one hand, and bring the other hand near 
the wire of the jar, the ſame ſpark and re- 
port will follow, but now you will feel a 
ſhock, which affects your wriſts, elbows, 
and, if ftrong, your breaſt alſo . If a 
number of perſons join hands, and the firſt 
of them touches the outſide of the jar, and 
the laſt touches the wire communicating 
with the inſide, they will all feel the ſhock, 
and preciſely at the ſame perceivable time. 
This ſhock bearing no reſemblance to any 
ſenſation otherwiſe felt, cannot conſequently 
be deſcribed, and in order that a perſon may 
form a juſt idea of it, he ule Nee 
feel it. | 


* A ſhock may be given to any fi fi agle part of the 
body, if 3 part only be pers ak into the circuit, 


Q 3 | The 
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The reaſon of the charging of -the phi, 
or jar in this experiment, is, that when 2 
ſuperfluous quantity of electrie fluid is forced 
upon the inſide ſurface of the glaſs, i 
cauſeth fp equal quantity of fluid, naturally 
inherent in che glaſs, to depart from the 
oppoſite ſurface, in copſequence of the re 
pulſion natural to the particles of the clec- 
tric fluid, which repulſign is exerted eren 


through the glaſs ; ; one hide therefore of th 


glaſs remains overcharged, and the other 
undercharged : as ſoon therefore as the com- 
Nice between the two ſides af the 

jar is compleated, the ſuperfluous fluid or 
one fide of the glaſs flies violently to the 
other ſide, and the rapidity of its warfen fr 
dong the ſparks" pe ewf, Ne. 


If the coated jar be held by the wie 
communicating with its inſide, and the out- 
ſide coating be preſented to the prime Con- 
ductor, it will be charged as readily as in 


the other method, but with this difference, 


that in this caſe the outſide will be 1 


and the inſide negative. | 


4% « " l : n 3 
* KD ba, 3 „M eB SES oxtS os 2A Eon? bats Adil RS r Ir 45 Wn * 32 e k 5 
4 a 18 7 OY 73 ö 87 n n n e bo > % Ss I ER NY, ; KS 
ie N pd T7700 „ r ddp! . AL Eb ve z : 4 
SOR 5 DEL er PO Tp} e n ee en e . RIS bogs 5 e er 
5 * 5 n > N . F AER LOR IN e TIDAL TIE . ia Ps CSE A RIS STO IF CSE Te. IRR ET 1 
$ 77 , "os K ian VO EEO “ Wed RE ̃᷑ĩ/̃ ̃ v . f ... . Sr N 75 
1 1 - x 5 1 27 . neee a 075 bd ST UT Y $ ILY THY 9 9 
AED £ - 5 Sed CR] 2 KA a, 27 
— * 


A 


yt 


" 8 r * 
7 ed 1 r 8 A 
N r 


SI 


: 
: N 1 : — R 
: Y ? 2 5 9 3 3 > WH . K F — 5 8 Fey 8 
R ö IM Gor = IJ % 7 5 N 4 <P 2” rr . OO Te « Rs Lets RE IN EDO OY $. Wh t E , . c IO 7 EEE TS 
— F 33 LL e F W W . ee e a ro oo ns tes WO TOI n S 1 . 555 2 ͤ ae on ft os, = E 
ds 2 AF I toad? Po TE CIS 9 42 r n 5, n n P * . e 0 I OD ASE r 22 ͤĩ ·: OSEIE Sn dns o — 
95 3 Ka 0 EI" * WI. Es FRAY CSG e \ 22 43 l SE r d d RL be VEL i DASH 85 br, SS DE > TL Tn: ve Wl le > das N PE des, 2 
; 42 RN : 2 PO e Ma tf FEET . E F POS I RE LE i EI TAE LT II CIR Ir A A IST EE EIT al nr £ 
; ; 8 
| at |' , 0 


o 
R 


4 ASP” ELE rare C: 115 v. 231 


Well 458 Ape n n Abd the 6 phate 


Conductor was electrified poſitively; but if 


the experiment be repeated; when the Con- 
ductor, by being connected with the rubber 
of the machine, | is elecrified negat ively, the 


jar would in the ſame manner be charged, 


except that in this cafe the ſide that touches 
the prime Conductor, would be electrified 


negatively, and the 3 as, wm. 
_ t | 


Exerarment 1. 


| 1 or aha an inflated Far + cannot be 


ee 


been bnd hr eben ie bee this 
connect its wire, or its outſide coating with 
the prime Conductor, and turn the winch of 
the machine. You will then obſerve, that 
the index of the quadrant elerometer, placed 
upon the prime Conductor, on riſes to 90%, 
ſeemingly ſhewing that the jar is charged. 
Then remove the electrie ſtool with the jar 


| from the prime Conductor, aud either with 


a diſcharging rod, of with your hands, en- 
Q 4 deavour 
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| deavour to diſcharge the jar, and you will 
find, that it is not charged; for no ſpark, 
no ſhock, nor any other are of 
ang glaſs, will Rs iH rg 


The e 3 in this e the 
"wth of the jar could acquire no additional 
electric fluid, and therefore the jar could ac- 
quire no charge, is becauſe the outſide could 
not at the ſame time part with its own fluid, 
its communication with the earth being cut 
off by the electric ſtool. But repeat this 
experiment with only this variation, that, 
by means of a chain or otherwiſe, the out- 
fide of the jar be made to communicate 
with the table, and you will then find, that 
the jar will be charged; for in this caſe the 
fluid, naturally inherent in the outer ſurface of 
the jar, can readily be repelled through the 
chain, &c. into the table. | 

If a jar be inſulated, and one ſide of it 
inſtead of being connected with the earth, 
be connected with the inſulated rubber, 
whilſt the other ſide communicates with the 
prime Conductor, the jar will be alſo charged 
and perhaps in a more expeditious . 

1 | ; of 


4 
* 
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vr whillt the rubber exhauſts one ſide; the 
other ſide is ſupplied by the prime Con- 
ductor. In this manner it is ſhown, that the 
Jar is charged with its own fluid, i. e. the 
natural electric fluid of one of its ſides, is, by 

me adtion of the machine, thrown, on the 
2 n e | 


— 


8 EXPERIMENT | III. 


The 3 Experiment drerffed 


To make the above experiment in a clearer, 
and more ſatisfaftory manner, place the jar 
upon the ſtool as before, and with its wire, 
not in contact, but at about half an inch 
diſtance from the prime Conductor, hold the 
knob of another wire at ſuch a diſtance from 
the outſide coating of the jar, as the knob 
of the jar is from the prime Conductor, 
then let the winch of the machine be turned, 
and you will obſerve, that whenever a ſpark 
comes from the prime Conductor to the 
wire of the jar, another ſpark paſſes from the 
outſide coating of the jar to the knob of the 
wire preſented towards it ; which ſhews, that 
as a quantity, of electric fluid is entering the 
inſide of the jar, an equal quantity of it is 

leaving 
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1 "pe In tis N 


5 If inſteail > of e l 00 wäre, Fs 
one be preſented to the outſide of tlie jar, it 
will appear illuminated with à ſtat g and if 
inſtead of preſenting any wire to the jar, a 
pointed wire be connected with its coating, 
it will appear illuminated with a bruſh of 
rays (i. e. by throwing the electric fluid into 
the air), which will laſt as long as the j Jar is 


a 


If the knob of anothdr Jar bo Seim to 
che outſide coating of the inſulated jar in the 
above experiment, it will alſo be charged; for 
the fluid, going out of the outſide coating of 
he firſt jar, 7. e. that ſtanding upon the ſtool, 
will go in the inſide of the other jar, and 
cauſe the fluid, inherent to the outſide of that 
jar, to ee men 


* It is eaſy to underſtand from this experiment, how. 
ſeveral phials may be connected together, ſo that they 
may be charged all at once, with nearly the ſame trouble 
as one is charged. It muſt, however, be obſerved, that 


when ren Jars axe fo cond, that the inſide of one 
NR . com» 


or 111 235 


12 W. 


7 0 ſoo that the Charge of a Yor, or up 
in general does not ręſide in the cogting.. 


Take a naked phial, and for a coating on 
the outſide ſtick a piece of tin-foil with a 
little tallow, or bees-wax, ſo that it can juſt 
adhere t9.the glaſs ; and for an inſide coating 
_ uſe ſmall leaden ſhot, or quickſilver; laſtly, 
inſert through its neck a knobed wire come 
municating with the ſhot, or quickſilver.— 
This done hold the phial thus coated by its 
outſide coating, and charge it, by preſenting 
its knohed wire to the prime Conductor. 
When it is charged turn it upſide down, and 
let its wire, and quickſilver, or ſhot” fall in 
a glaſs receiver ; then remove its outlide, 
coating alſo. In this operation the phial does 
not loſe its charge, and if you examine the 
quickſilver or ſhot, you will find that it 
contains no more Electricity, than any other 
like n 1 W which N 


communicates with the outfide of another, dc · they hs 
not be charged ſo high, mor ſo eaſily, as otherwiſe; the 
difficulty increafing 1 1 in W to _ e of f 


N 
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been in contact with the prime Conductor, 
would contain. Replace the outſide coating 
again upon the phial, pour the ſhot or 
quickſilxer again into it, or any other con- 
ducting ſubſtance, then touch with one hand 
the outſide coating, and with the other, by 
introducing a finger or a wire, touch the 
inſide non- electric, and you will feel a ſhock, 
which will convince you, that the glaſs has 
loſt very little of its charge by the operation 
above mentioned. 5 


The lade experiment may be more con- 
veniently made by laying a pane of glaſs 
upon a metal plate, and coyering an equal 
part of the upper ſurface with tin: foil, 
having a ſilk thread faſtened to one of its 
ſides, by which it may be eaſily taken off, 
when the glaſs is charged, and as eaſily re- 
placed, when required. 


Exrrxufur V. 


To prove hat the eheftric F uid 4 not expe 
+ tbe Air contained in a Phaal. 


Through a hole made in the og that 


ſtops a coated phial, introduce a ſmall. glaſs 
| 1 tube 


* 2 a» 


- Phial, on account that the wire is not 
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tube open at both ends, and of about one 


thirtieth part of an inch in diameter; bend 


that part of the tube, that is out of the phial 


in an horizontal ſituation, and with bees-wax 
faſten the cork ſo, that no air can get in or out 


of the phial, except it paſſes through the glaſs 
tube; laſtly, put a ſmall drop of red wine, 
or ink, in the horizontal part of the tube, 


ſo that it may be eaſily moved through it by 


the leaſt rarefaction, or condenſation of the air 


within the phial. If this phial thus furniſned 


be charged, by connecting the prime Con- 


ductor with its wire, the drop of liquor in 
the glaſs tube will not be ſtirred from its ſitu- 
ation, which ſhows that the electric fluid, 
immitted into the phial, does not exclude 
any of the air, that the phial contains. If 
the phial be diſcharged, the drop of liquor 
in the tube will be often puſhed a little out 
of its place, and afterwards return to. its 
former ſituation, which ſhows, that on max- 
ing the diſcharge, the air within the phial 
was a little diſplaced, or rarefied. This how- 
ever is to be imputed to ſome ſpark, that 


generally happens within the cavity of the 


in 


— 


a” 
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in e ww with the inſide cod 
kExpzxIAaNY Vi. 


The courſe of the 2 F laid in in the Diele 
rendered vijible by. the Star, and Pentil. 


8 Whenaj jar is charged, take a diſcharging rod 
having its ends pointed; A-e. the diſcharging! 
rod repreſented in fig. 105: Plate I, without 
its knobs, and keep it as repreſented, fig. 11. 
that is, in ſuch a ſituation, that one of its 
points C may be at about one ineli diſtance 
from the knob! A, and the other point B, at 
an equal diſtance from the outſid coating of 
the jar; by theſe means the jar will! be diſ- 
charged ſilently, and if its inſide be electri- 
fied poſitively, you will ſee, that the point C 
of the diſcharging; rod; is illuminated wiſh a 
ſtar, and the _ B-with my 


* Having pen this funda dra ſmall = 
whoſe- charging piece (as we may call it) was a produc» 
tion of the inſide coating, which was of one piece of tin« 
foil, ſtuck to the glaſs. with bees- wax, in conſequence of 
which no ſpark could happen within the phial, I found 

that the drop of liquor in the glaſs tube; was not ſtirred 


eicher in charging, or diſcharging the phial. 


in 
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is chis caſe, the elaſtrie fluidz going from the: 
inſide; to the outſide of the jar, enters the! 
point Q, and: iſſues from the point: n Bud if. 
the jar celoiielinaguinetuor.tie ia de 
andi cunſequently poſitive on tho outſide; them: 
the pencil ofi rays will appear upon the point 
Cii and the ſtar upon the point: Hʒ for in this 
caſe the electric: fluid eee 
1 . Witt! 19 409 


N. B. This experiment, as well as any 
other, in which; the electric liglit· is to be ob- 
TE en e 6: 6 1 


«a 4 


Prrrvr MENT: vir” 


The Curſe of the | eleftric, Pluidi in. ks D 
charge ſhown by the F lame of a Wax-taper. 


Remove. the circular.piece of. ind, E from, 
the; univerſal diſcharger, repreſented fig. Fe. 
Plate I. Fix the wires DB, DC, ſo that 
their knobs DD may be about two inches 
diſtance of one another; and upon the ſoeket 
fi a piece of wax taper lighted, ſo that its 
flame may be juſt in the middle between the 
knobs D D. Having diſpoſed the apparatus 
in this manner, if you connect, by means of 

2 a chain 
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Aa chain: or otherwiſe, the outſide of a charged 
jar with one of the wires C, and bring the 


Enob of the jar to the other wire C, you will 
obſerve, that on making the diſcharge, which 

muſt paſs between the knobs D D, the flame 
of the wax taper” is always” driven in the 


direction of the electric fluid, that is, it will 
be blown upon the knob of that wire, which 
communicates with that ſide of the jar, which 
is r electrified. £23 


I this —— the jar ws 5 45 an 
exceeding ſmall charge, juſt ſufficient to paſs 
through the interval in the circuit; which 
experience will preſently determine: other- 
wiſe the experiment will not ſucceed, or be 
. rendered IN.” wo 85 


* If it be aſked, why this experiment de not ſucceed 


Vith a great exploſion as well as with a very ſmall one, 
the anſwer is, that when a jar highly charged, is brought 
near one of the wires of the univerſal diſcharger, it creates 


an atmoſphere about the knob of the ſaid wire, which at- 
moſphere diſturbs the flame of the wax taper, before the 
actual diſcharge ; beſides the electric fluid in a great ex- 
ploſion, by its elaſtic nature, paſſes through the flame of 
the wax taper too ſwiftly, for to communicate to it any 
viſible motion; in the ſame manner as a bullet, diſcharged 


by a piſtol againſt an open door, makes a hole through 


the door, without . it. 


Ex- 


8 
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Exrkkiukxr vil. 


The \Courſs of the electric Fluid in the D berge, 
rendered conſpicuous by the Motion communi- 
_ cated to a pitb ball. 


Bend a card Ini week over a round 
ruler, ſo as to form a channel, or ſemicircular 
groove. Lay this card upon the circular board 
E of the univerſal diſcharger repreſented fig. 
5, of Plate I. and in the middle of it put a pith 
ball of about half an inch diameter; then at 
equal diſtances, about half or three quarters 
of an inch from the cork ball, lay the two 
braſs knobs D D. The card being perfectly 
dry, and rather hot, if you connect, by 
means of a chain or otherwiſe, the outſide 
of a charged jar, with one of the wires C, 
and bring the knob of the jar to the other 
wire C, you will obſerve, that on making 
the diſcharge, which muſt paſs between the 
knobs DD, and over the card, &c. the pith 


* Inſtead of the card, a piece of baked wood may be 
cut in that ſhape, and painted over with lamp-bl.ck and 
oil; which will anſwer better than the card, it being much 
more ſteady, and not ſo liable to attract moiſture, 


R ball 


* 


* 
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ball is always driven in the direction of the 
electric fluid, 1. e. it is puſhed towards that 
knob, which communicates with the negative 
ſide of che! E 


| It ef be tired: that in this experi- 


ment the charge of the jar muſt be juſt ſuf- 
ficient to paſs through the interval in the 
circuit; the card, or piece of baked wood, 
muſt be very dry and clean; and in ſhort 
the diſpoſition of the apparatus, and the per- 
formance of this curious experiment, require 


a degree of nicety, that can only be obtainel 
by practice. Without great precaution, it | 


ſometimes fails; but when the Operator has 
once got it to ſucced, and follows exactly the 
ſame method of operation, he may be ſure, 
that the event of the experiment will be 
conſtantly as above deſcribed. 


"ExpERIMENT IX. 


The 3 Vacuum. 


Fig. 8 and 9. of Plate I. repreſent a fal 
phial coated on the outſide about three inches 
puthe ſides with tin-foil; at the top of the 


neck of this phial, a braſs cap is cemented, 
having 


Of tLECTRICITY. 2 
having A hole with a valve, and from the 
cap a wire proceeds à few inches within the 
phial, terminating in a blunt point. When 
this phial is exhauſted of air, a braſs ball Is 
ſcrewed. upon the | braſs cap, Which 
cemented into its neck, fo as to defend Fe 
valve, and prevent rag air from getting into 
the exhauſted glaſs *. This phial exhibits 
clearly the direction of the electric fluid, 
both in charging and diſcharging; for if it 
be held by its bottom, and its braſs knob _ 
be preſented to the prime Conductor poſi- 
tively electrified, you will ſce that the electric 


3 fluid caufeth the pencil of rays to proceed 


| from the wire within the phial, as repreſented 
fig. 9. and if it is diſcharged, a ſtar will ap- 
pear in the place of the pencil, as repreſented 
in fig: 8. But if the phial is held by the braſs 
cap, and its bottom be touched with the prime 
Conductor, then the point of the wire on its 
inſide, will appear illuminated with a ſtar, 
when charging, and with a pencil, when | 
e „ be preſented to 4 * prims 


N The inſide of this phil requires no coating, 1 
28 the electric fluid pervades vacuum, it can paſs freely 
from the wire to the ſurface of the exhauſted glaſs withe. , 
out the help of a non- electric coating, 
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| ; Conductor electrified negatively, all theſe 
| appearances, both in charging, and dif. 


matter, ruſhing through the circuit from the 


charging, will be reverſed. 


This experiment of the Leyden vacuum, 


together with the two preceding ones, 
namely the ſeventh and eighth of this chap- 
ter, are inventions of Mr. HENLy, and they 


exhibit an ocular demonſtration of the bypo- 


theſis of a age electric fluid. 


| ExpyRINENT . 


| To pierce a Card, cid other Sub ſtances with iſ 


the eleftric * 8 


Take a as mY quire of paper, or the 


cover of a book, and keep it cloſe to the 
_ outſide coating of a charged jar; put one 
| Knob of the diſcharging rod upon the card, 


quire of paper, &c. ſo that between the 
knob, and coating of the jar, the thickneſs 
of that card, or quire of paper, only is in- 
terpoſed ; laſtly by bringing the other knob 
of the diſcharging rod near the knob of the 
jar, make the diſcharge, and the electrie 


ow 
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poſitive, to the negative ſurface of the jar, 
will pierce a hole (or perhaps ſeveral) quite 


through the card, or quire of paper . This 


hole has a bur raiſed on each ſide, except 


the card, &c. be preſſed hard between the 
diſcharging rod and the jar; which ſhows 


that the hole is not made in the direction of 


the paſſage of the fluid, but in every 
direction from the center of the reſiſting 
body. ; TE, 


If this experiment be made with two 


cards, inſtead of one, which however muſt 


be kept very little diſtant from one ano- 
ther +, each of the cards, after the exploſion, 
will be found pierced with one or more holes, 


and each hole will have burs on both ſurfaces 


of each card, 


* The hole, or holes, are larger or ſmaller, accord- 
ing as the card, &c. is more damp, or more dry, It is 
remarkable that if the noſtrils are preſented to it, they 
will be affected with a ſulphureous, or rather a phoſpho- 


real ſmell, juſt like that produced by an excited Elec- 
tric, 


T This may be eaſily effected by bending a little one of 


the cards, 
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depends on the quantity of the charge ſent 


If inſtead of paper, à very thin plate of 


| glaſs, roſin, ſealing-wax, or the like, be in- 
terpoſed between the knob of the diſcharging 


rod, and the outſide coating of the jar, on 
making the diſcharge, this will be broken 


in feveral pieces. 


Small inſets may alſo be killed in thi 


manner; they may be held between the out- 
ſide coating of the jar, and the knob of the 


| diſcharging rod, like the above card; and a 
| ſhock of a common phial ſent through them, 


will inſtantly deprive them of life, if they 
are pretty ſmall ; but if larger, they will be 
affected in ſuch à manner, as to appear 


quite dead on firſt receiving the ſtroke, but 


will, after ſome. time, recover : this, however, 


through them. 
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- EXPERIMENT XL. 


To flew the Efes of the Shock ikea on over wo 
| Surface of 'a Card or eber Ern | 


Put the extremities of two wires upon the Dy 
ſurface of a card, or other body of an elec- 


tric nature, ſo that they may be in one di- 


rection, and about one inch diſtance fromm 


one another; then, by connecting one of the 


wires with the outſide of a charged jar, 


and the other wire with the knob of the jar, 
the ſhock will be made to paſs over the card 
or other body. | 


If the card be made very dry, the lucid. 


track between the wires will be viſible upon 
the card for a conſiderable time after the 
exploſion. If a piece of common writing 
paper be uſed inſtead of the card, it will 


be torn by the exploſion into very ſmall 


bits, 


If inftead of the card, the exploſion is 


lent over the ſurface of a piece of glaſs, 
R 4 | this 


GN em a . X r 


* + * — * 
„% ˙ A3 K „444 CR. Wt —5 — — Wn „ I 


2 4 , ” 


248 A COMPLETE "TREATISE 
this will be marked with an indelible track, 
__ which generally reaches from the extremity 
of one of the wires to the extremity of the 
other. In this manner the piece of glaſs is 
very ſeldom broken by the exploſion. But 
Mr. HNL has diſcovered a very remark- 
able method to increaſe the effect of the ex- 
ploſion upon the glaſs; which is by preſſing 
with weights that part of the glaſs, which 
lies between the two wires, (i. e. that part, 
over which the ſhock is to paſs). He puts 
firſt a thick picce of ivory upon the glaſs, 
and places upon that ivory a weight at plea- 
ſure, from one quarter of an ounce, to ſix 
pounds : The glaſs in this manner is gene- 
rally broken by the exploſion into innumera- 
ble fragments, and ſome of it is abſolutely 
reduced into an inpalpable powder. If the 
glaſs is very thick and reſiſts the force of 
the exploſion, ſo as not to be broken. by it, | 
it will be found marked with the moſt lively 
| Priſmatic colours, which are occaſioned by 
very thin laminæ of the glaſs, in part ſepa- 
rated from it by the ſhock. The weight laid 
upon the glaſs is always ſhook by the ex- 
ploſion, and ſometimes it is thrown quite 


off 
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off from the ivory *. This experiment may 
be moſt conveniently made with the univerſal 
diſcharger. Fig. 5. of Plate J. 


, : — 


ExPERIMENT XII. 


To ſhew the Direction of the electric Fluid in 
* the Diſcharg-, by caufing the Shock to 80 
over the Surface of a Card. 


Diſpoſe the apparatus in the manner de- 
ſcribed in the preceding experiment, but 


with this difference, that inſtead of laying 
the extremities of both wires upon the 


ſame ſide of the card, one of them be 
placed under the card; then ſend a ſhock 
through the ſaid wires, as in the preceding 
experiment, and you will obſerve, that the 
electric fluid will run over that ſurface of 


the card, upon which lies the extremity of 


that wire, which is connected with the po- 
fitive ſide of the jar; and in order to paſs 


* Tf fmall repreſentations of houſes, &c. be laid upon 


a board, placed on the piece of ivory ; that, being ſhook 
by the exploſion, will give a very natural idea of an 
earthquake 


to 


i 
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to the extremity of the other wire, it will 
break a hole through the card juſt over the 


_ extremity of that wire, which is connected 
with the e ſide of the j Jar. 


* 


This nai e eee which ſhows 
the direction of the electric fluid in the 


diſcharge of a jar, is a diſcovery of Mr. LuL- 


LIN of Geneva. 


N. B. With very large Jars, this experi- 
ment has been obſerved to pierce ſeveral holes, 
and in ſuch manner as to render the experi- 


ment not ſatisfactory. 8 


ExPERIMENT XIII. 8 


To fwell the Clay, and break finall Tubes witl 
the eleric Expliyion, 


Roll up a piece of ſoft tobacco-pipe clay 
in a ſmall cylinder C D fig. 4. Plate II. and 
inſert in it two wires A, B, fo that their 
ends within the clay may be about a fifth 
part of an inch from one another. If a 


ſhock be ſent through this clay, by con- 
necting 
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necting one of the wires A, or B/with the 
outſide of a charged jar, and the other with 
the inſide, it will be inflated by the ſhock, i 
i. f. by the ſpark, that paſſes between the | 
; 


two wires, and after the exploſion will ap- 
pear as repreſented fig. 5. If the ſhock 
{ent through it 18 too ſtrong, | and the 
clay not very moiſt, 1t will be broken by the 1 
exploſion, and its fragment ſcattered in every bh | = 
direction, | 


To make this experiment with a little va- 

riation, take a piece of the tube of a tobac- | 
co-pipe, about one inch long, and fill its 
bore with moiſt clay, then inſert in it two 
wires, as in the above rolled clay, and ſend 
a ſhock through” it. This tube will not fail 
to burſt by the force of the exploſion, and 
its fragments will be ſcattered about to a great 
diſtance. 


—— — Ry 


If inſtead of clay, the above - mentioned 
tube of the tobacco-pipe, or a glaſs tube, 
| (which will anſwer as well) be filled with 
any other ſubſtance either electric, or non- 
electric inferior to metal, on making the diſ- 
N charge, 
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charge, it will be broken in pieces with — 
| the lame force, 


This experiment is the invention of Mr. 


4 Ls: F. R. 8. 


ExpERIMENT XIV. 


M 0 ns the Courſe of the electric F luid by the 
* Di charge, 


Take a ed phial of a ſmall ſize, and 


if the naked part of it, i. e. from its out- 


fide coating to the cork, is very dry, breathe 
upon it once or twice, ſo as to render it 
lightly damp; then holding the phial by 
its outſide coating, preſent .its knob to the 


prime Conductor, while the machine is in 


action, and you will ſee, that after the phial 


has received a ſmall charge, a beautiful 


bruſh of rays will proceed from the cork, 


which, after going a little way into the air, 


turns its, courſe towards the outſide coating 
of the phial. If the phial, inſtead of the 
prime Conductor, be preſented to the inſu- 
lated rubber, then the bruſh, inſtead of pro- 


ceeding from the cork, will iſſue from the 
outſide 
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outſide coating, and direct its courſe towards 
the cork or wire of the phial ; ſhowing be- 


yond a doubt the truth of the eee of 


a ſingle electric fluid. 


N | SS, 1 
This 000 which is of Mr. HEN - 


Ly, requires a nicety of operation, without 


which it will not ſucceed as above deſcribed. 
The quantity of moiſture upon the phial, 
and the quantity of Electricity communi- 
cated by the machine, muſt be of a de- 
gree, which nothing but practice can deter- 
mine. | AS | 


EXPERIMENT XV. 
To make the electric Spark vifible in Water. 
Fill a glaſs tube of about half an inch 
diameter, and fix inches long, with water, 


and to each extremity of the tube adapt a 
cork, which may confine the water ; through 


each cork inſert a blunt wire, ſo that the 
extremities of the wires within the tube 


may be very near one another; laſtly con- 
net one of theſe wires with the coating 
of a ſmall charged phial, and touch the 

other 
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other wire with the knob of it; by which | 


means the ſhock will pals through the wires, 
and cauſe a vivid ſpark to appear between 
their extremities within, the tube. In per- 
forming this experiment care muſt be taken, 
that the charge be exceedingly weak, other- 


wiſe the tube will burſt. 


_ C 6g. 14. Plate II. repreſents a common 
drinking glaſs almoſt full of water. A B 
are two knobed wires ſo bent, that their 
knobs may be within a little diſtance of one 
another in the water. If one of theſe wires 
be connected with the outſide coating of a 
pretty large jar, and the other wire be touch- 
ed with the knob of it; the exploſion which 


muſt paſs through the water from the knob - 


of one of the wires to that of the other, 
will diſperſe the water, and break the glaſs 
with a ſurpriſing violence. This. experi- 
ment is very dangerous if not conducted with 


great caution. | 
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EXPERIMENT XVI. 


T7 prove that the electric Shark di 22 | 
and rarifies the Air. 


Fig. 3. Plate I. repreſents an inſtrument, 
which the inventor, Mr. KINNERSLEY, calls 
the electrical Air Thermometer, it being very 
uſeful to obſerve the effects of the electric 
exploſion upon air. The body of this ther- 
mometer conſiſts of a glaſs tube A B, about 
ten inches long, and nearly two inches dia- 
meter; and cloſed air- tight at both ends by 
two braſs caps. Through a hole in the up- 
per cap, a ſmall tube H A, open at both 
ends, is introduced in ſome water at the 
bottom B of the large tube. Through the 
middle of each of the braſs caps, a wire 
FG, E I is introduced, having a braſs kxnob 
within the glaſs tube, and by ſliding through | 
the caps, they may be ſet at any diſtance 
from one another. This inſtrument is, by a 
braſs ring C, faſtened to the pillar of the 
wooden ſtand C D, that ſupports it. When 
the air within the tube AB is rarefied, it 
will preſs upon the water at the bottom of 
| I the 
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the tube, which will conſequently riſe in the 
cavity of the ſmall tube; and as this water 
riſes higher or lower, ſo it ſhows the greater 
or leſs rarefaction of the air within the tube 
A B, which has no communication with the 
external air. Foo 


16 the water, when this inſtrument is to 
be uſed, is all at the bottom of the large 
tube, i. e. none of it is in the cavity of 


| the ſmall tube; it will be proper to blow 


with the mouth into the ſmall tube, and 
thus cauſe the water to raiſe a little in it, 


where, for better regulation, a mark may be 


fixed. 


Bring the knobs G I of the wires I E, 
F G into contact with one another, then 
connect the ring E, or F with one fide of 
a charged jar, and the other ring with the 
other ſide, by which operation a ſhock will 
be made to paſs through the wires F G, 
I E, i. e. between the knobs E I. In 
this caſe you will obſerve, that the water 
in the ſmall tube, is not at all moved from 
the mark; which ſhows, that the paſſage 


of the electric fluid through Conductors ſuf- 
3 | ficiently 
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ficiently large, occaſions no rarefaction, uor 1 
difptaces ny air about them. Te rb - 


Put the knobs G. Ta little diſtant Gow 
one another, and ſend a ſhock through them 
as before, and you will ſee that the ſpark 
between the two knobs, not only 1 an 
but rarefies conſiderably the air; for the 
water will be ſuddenly puſhed almoſt at the 
top of the ſmall tube, and immediately it | 1 
will ſubſide a little, as for inſtance as far as | 

H, which is occaſioned by the ſudden diſ- 
placing and replacing of the air about the 
place, where the ſpark appeared within the 
tube AB. After that the water has ſubſided 
ſuddenly from the firſt riſing, it will then 
gradually, and ſlowly come down to the 
mark, at which it- ſtood before the explo- 
ſion; which is the effect of the air that was 
rarefied, and which gradually returns t to its 
former temperature. | 5 


If this experiment be made in a room, 
where the degree of heat is variable, then 
proper allowance muſt be made for this cir- 
cumſtance, in eſtimating the event of the 
experiment; for the electrical air thermo- 
8 | meter 


7 
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„ meter is affected by heat, or cold in general, 
4s well as by that n 8 an ele 
. _ Ee, : 1 
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2 Make a dall Wenn o e 
fill it with gun- powder, or elſe All the 
tube of a quill with it; inſert two wires 
one at each extremity, ſo that their end 
within the quill, or cartridge, may be about 
one fifth of an inch from one another; 
this done, ſend the charge of a phial through 
the wires, and the fpark between their ex- 
tremities, that are within the cartridge, or 
_ quill, will ſet fire to the gun-powder. It 
the gun-powder be mixed with ſteel filings i 
will take fire more * and with a ven 11 
ſmall ſhock. oy 
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| ExPEXIMENT XVII. 5 
"To gu. Metal into Glaſs. 


Take two Lips of common window=glafs 
about three inches long, and half an inch 
wide; put a ſmall flip of gold, filver, or 
braſs leaf, between them, and tie them to- 
gether, or elſe preſs them together between 
the boards of the preſs H, belonging to the 

uiverſal diſcharger fig. 5, Plate I, leaving 
alittle of the metallic leaf out between the 
glaſſes at each end; then ſend a ſhock 
rough this metallic leaf, and the forte 
of the exploſion will drive part of the metal 
into ſo cloſe a contact with the glaſs, that , 
it cannot be wiped off, or even be affect- 
led by the common menſtrua, which other- 
vile would diſſolve it. 154 a4 


In this experiment the glaſſes. are often 
hattered to pieces, but whether they. are 
broken or not, the indelible metallic tinge 
ill always be found in ſeveral places, and 
bnetimes through the whos ws of both 

palles, 
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eircuit between the two ſides of a charged 
a ſhock be ſent through it, the paper will be 
very large, the paper, inſtead of heing 
ſtained with ſpots, is burnt through. If the 


of paper, the glaſs will often be found 
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to another. 


ExpERIMENT XIX. 


7⁰ Hain the Paper, or Glaſs. 


Lay a chain, which forms a part of th 


jar, upon a ſheet of white paper, and if 


found ſtained with a blackiſh tinge at eren 
juncture of the links. If the charge he 


chain be laid upon a pane of glaſs, inftad 


ſtained with ſpots in ſeveral places, but ſu 


If this experiment be made in the dark, 
a ſpark will be ſeen at every juncture of the 
links; and if the links are ſmall, and the 
ſhock pretty ſtrong, the chain will apper 
illuminated like a line of fire; which ſhow 
that the electrical fluid meets with ſome re- 
fiſtance in paſſing from one link of the chain 


Expt 


or ELECTRICITY. the 


| ExerRIMENT **. 


\ 


The literal Rollin. 
Wels 


Tf: a jar dp didebegad with a diſcharging 


rod, that has no electric handle; the hand | 


| that holds it, in making the diſcharge, feels 


ſome kind of ſhock, eſpecially When the 
charge is conſiderable.—In other words. 


A perſon or any conducting ſubſtance, that 
is connected with one ſide of a jar, but 


forms no part of the circuit, will feel a 
kind of ſhock, 1. e. ſome effect of the diſ- 


charge. This may be rendered viſible in 
the following manner. Connect with the 
outlide of a charged jar a piece of chain; 
then diſeharge the jar through another cir- 
cuit, as for inſtance with a diſcharging rod 
in the common way, and the chain that 


communicates with the outſide of the jar, 


and which makes no part of the circuit, 
will appear lucid in the dark, 2. e. ſparks 


will appear between the links; which ſhows 


that the electric fluid, natural to that chain, 
muſt by ſome means have been diſturbed. 
This chain will alſo appear luminous, if it 
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is not in contact with the outſide of the 
jar, but only very near it; and on making 
the diſcharge, a ſpark will be ſeen hk 
the jar, and the end of the chain near it 
This electrical appearance out of the cir. | 
cuit of a diſcharging jar, is that, which 
we eall the lateral Expigſion, and to make 


it appear in the moſt conſpicuous manner 


obſerve the W en which: is of 


| * n r. 


00h. "Fw is a, ond dune pas 
the table as uſual, inſulate a thick metallic 


rod, and place it ſo that one of its ends 


may be contiguous to the outſide coating 
of the jar; and within about half an inch 
of its other end, place a body of about fix 
or ſeven feet in length; : and a few inches 
in breadth; then put a chain upon the ta- 
ble, ſo that one of its ends may be about 
one inch and a half diſtant, from the coat- 
ing of the jar; at the other end of the 
chain apply one knob of the diſcharging 
rod, and bring the other knob to the wire 
of the jar in order to make the exploſion, 
On making the diſcharge in this manner, 


2 ſtrong ſpark will be ſeen between the 
inſu⸗ 


TD RNVÞ 


— ** 


inſulated rod, which communicates with the 
coating of the jar, and the body near its 


extremity, which ſpark does not alter the 


ſtate of that body 1 in reſpect to Electricity; ; 
hence it is imagined that this lateral ſpark _ 
flies from the coating of the jar, and returns 
to it at the ſame inſtant, allowing no per- 
ceptible ſpace of time, in which an electro- 
meter can be affected. Whether this lateral 


exploſion is received on flat and ſmooth ſur- 


faces, or upon ſharp points, the e is al- 
85 . en _ vivid. op 


The Suſe of this eden ſeems to 
be the interruption in the circuit, made by 
introducing bad Conductors into it; for, as 


this interruption is greater or leſs, fo the 


lateral ex eplotion' is more or leis confiderable. 
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EL PW Te | On 
Experiments with other charged Eletries 


HAT the experiments made with 
other charged electrics, are ſimilar to 
thoſe made with charged glaſs, is very evi- 
dent: ſince it has been obſerved above in the 
Firſt Part, and alſo in the experiments already 


deſcribed, that the property of being charged, 


of exploding, &c. is not inherent in glaſs, as 
glaſs, but, as being impervious to the electric 
fluid; and in conſequence, it muſt be com- 
mon to all ſuch ſubſtances, which like glaſs, 
are impervious to that fluid: therefore, under 
the title of experiments with other elec- 
trics, I mean to deſcribe experiments, not of 
a different nature from the above mentioned, 
but only the manner of coating, and uſing, 
other electrics, which are not ſo manageable 
as glaſs; but at the ſame time, have ſome 
peculiar advantages. Theſe methods I ſhall 
reduce to three, i. e. firſt, that of making the 
noble experiment of charging a plate of air; 
ſecondly, the method of coating reſinous 
ſubſtances; and laſtly, a method of trying 
| Other electrics, that are in a fluid ſtate, 


Ex- 
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| ExPBRIMENT L 


Do charge a Plate 7 Ar, 5 — 


| Take two ſmooth. circular: boards, quite 
plain, and each about three or four feet i in 
diameter; coat one {ide of each with tin 


foil, which ſhould be paſted down, and 


burniſhed, and turned over the edge of the 
board. Theſe boards muſt be both inſulated, 
parallel to one another, in an horizontal po- 
ſition ; they muſt be turned with their coat- 


ed ſides towards each other, and ſhould be 


placed in ſuch a manner as to be eaſily re- 
moved to, or from each other; to do which, 


it will be proper to fix to one of the boards, 


a ſtrong ſupporter of glaſs, or baked wood, 


and to ſuſpend the other by ſilk ſtrings from 


the ceiling of the room; from which, by a 
proper pulley, it may be lowered or raiſed, 
ſo as to be at any diſtance required from the 
lower board, which u be e upon, — 
able. 1% e bats, 5 2k. 4201 2600 


When theſe boards are placed in, 3 
ner above deſcribed, and at about one inch 


diſtance from one another, they may be uſed 
5 exactly 
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exactly as the two coatings of a pane of glaſs, 
If one of the boards is eorinected with the 
electriſied prime Condctor, and the other be 
left inſulated, they will receive no charge, 
agreeable to the ſecond experiment of the 
| Proceding: chapter, and if after ſome time 
you toueh them, you will en Dany a 
ſpark from tlie upper board, in conſequence 
ef its being connected with the eleQrified 
prime Conductor. If, whilſt one of the boards | 
is receiving Electrieity, the other communi. 
cates with the earth, then, the plate of air 
between them will be eharged, Hke a coated 
plate of Slaſs; for chat board, which com- 
municates with the earth, will acquire an 
Electritity eontrary to t6 that of the other 
. board ; and if you touch them, 7. e make a 
communication between them, they will ex- 
Plode, givethe Hock 6 _ mee 0 4 1 an 5 
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mow bin 
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In this aa it cannot be OY) 
that ſuch an exploſion, and with ſuch a force 


will be produced, as by an equal ſurface of 


coated "glaſs ; for here the coatings. cannot 


be brought ſo near one another as to render 
e — of a high charge, becauſe the 


plate 


Or ELECTRICTTY, N 


olite of air being much Jeſs ,compadt than 


glaſs, may be eaſily broken by the force of , 
the charge, i. e. it may eaſily diſcharge itſelf, 


Notwithſtanding, however, that a plate of air 
is not capable af receiving a very high charge, 


| yet this experiment has à great advantage, 


which is, that here ve may fee what preſſes 
between the two coatings either in charging, 
or diſcharging the plate of air, and we may 
introduce ſeveral things into the ſubſtance of 
this coated electric, which produce ſeveral 
remarkable appearances. By this experiment 
the true ſtate of the earth, when covered by 
electrified clouds, may be repreſented exceed- 
ingly well; and ſeveral meteors, that happen 
in that ſtate, and which are thought to be 
effects of Electricity, may be imitated; ſueh 
as water-ſpouts*, and whirlwinds; beſides 


ft was ſome time ago doubted whether the cauſe of 


water-{pouts could be attributed to Ehectricity, or not; but 
at preſent it ſeems pretty well aſcertained that they are clec- 
trical phenomena; it having been lately obſerved (beñdes 
other reaſons) that a flaſh of lightening. was ſeen at the 


time, that, a water: ſpout was broken, and diſappeared. 
See Captain Cook's Voyage round the World during the 


Years 1773 4—5 by WANs bac e *. 8. 
vol, J. Py 1905 ; | 
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knob of an inſulated charged bottle, and the knob of ano- 


6 A COMPLETE TREATISE = 
the well-known dec e . 


ts re 


> Th: ao: to MFI a water- W as it is 
3 obſerved at ſea, place the two boards at 


about two inches diſtance from one another; 
put a large drop of water about the middle 


of the loweſt of them, and fix a metallic ball, 
or any other piece of metal, that is ſomewhat 


ſpherical *, to the upper board, juſt oppoſite 
to, and at about half an inch diſtance from 


the ſurface of the water. If in this ſituation 
the upper board be electrified, whilſt the 
lower communicates with the earth, the water, 
which repreſents the ſea, will be attracted by 
the metallic ball, which repreſents a cloud, 
and riſing nearly in a conical body, will af- 
ford a pretty good 3 of the 


; 3 be g©3 1 2 [4 The 
1 . = & £ # : 4 . 


0 The nietuilic covering of ſome kind of 6 coat buttons 
anſwers exceedingly well, and _ be en on 1 "the tin- 
foil coating of the boar. {® : 

+ The knob of a ER 'bottle vob tov near 


the water in a metal plate, or common earthen ware 


ſawcer, . ſhows this experiment in a ſimple, and beautiful 
manner. If a large drop of water be placed upon the 


ther 


4 


OF ELECTRICITY. 26% 
The appearance of a whirlwind is but ſel- 
dom, and by chance to be obſerved. The 
bran between the two plates F, P fig. 2, 
Plate I, is often whirled like the duſt in a 
whirlwind ; but there is no certain rule, that 
I 1 for ann this phenomenon. 5 


In 1 to ſucceed in this experiment, Mr. 
Becker directs to place the boards above 
mentioned, about four or five inches aſunder, 
and to put ſome bran, and very ſmall bits of 
paper about the center of the lower board. If 
in this ſituation the upper board be con- 
netted with the eleQrified prime Conductor, 
and the lower be either connected with the 
ground, or with the rubber of the machine, 
the bran, and bits of paper will be attracted, 
and repelled, alternately, by the boards. 
But (ſays Mr. BER ET the moſt ſurpriz- 
« ing appearance in this experiment, and 
©. what n it the 0 exact neee 


Fa bottle 3 with * n EleAricit be 
brought near the drop of water, it will be ſquirted away in 
a curious manner, particularly if the coating of the inſu- 
lated bottle be touched at the ſame time. 
L' ln his Eſſay on Electricity, p. 141 

4 | «of 
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of a whirlwind, is that ſometimes, when 
e the Electricity is very ſtrong, a quantity of 
© the paper and braun will accumulate in one 
&« place, forming a kind of column between 
the boards, and ſuddenly acquire a ſwift 


©. horizontal motion, moving like a whirling 


« pillar to the edge of the boards, and from 
& thence fly off and be ſcattered about the 
room to a conſiderable diſtance. I own 
« I am entirely at a loſs to account for this 
e extraordinary appearance—l call it extra- 
ordinary, becauſe it but ſeldom occurs, and 
& ſeems to depend either on a certain degree 
6 of attraction, quantity of the bran, or diſ- 


t * tance between the boards; and I could 
« ſeldom'get it to ſucceed perfedly but 5 
6 accident.” CB STICT, 1 


The phenomena of thunder and lightening 
are exhibited at the ſame time by a ſponta- 
' neous diſcharge of the plate of air, which may 
be eaſily produced by ſetting the boards at 
about an inch diſtance from each other, and 


electrifying them ſtrongly. = 


ExPE- 
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25 coat ſacks Baches. 


The + ben method to coat ſuch deckte, as 
toſin, ſealing-wax, &c. that can eafily be 
melted, is firſt to put a circular piece of tin= 
foil, about two inches leſs in diameter than 
the plate you intend to make, upon a marble 
table; then, to pour over it the electric juſt 
melted. This may be ſpread and flattened 
by preffing it with a pane of glaſs, or any 
thing, that is even, and ſmooth;- afterwards, 
another piece of tin- foil equal to the former 

is to be ſtack upon the electric, which may 
be done by preſſing it gently with a hot 
iron ; and then the plate, which may be eaſily 
ſeparated from the ns _ will be fit 
for uſe. ; 


— 


ExPERI MENT III. 5 


To inſulate fluid Eibl 


Take a large earthen diſh, flat at the bot- 
tom, and ſtick within it a piece of tin-foil 
about an inch ſhorter than the flat part of 
the diſh all around, and through a {mall hole 

I made 
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oy 5 Wade i in the bottom of the dich, introduce a 
lender wire, which muſt communicate with 
the tin-foil; then pour into the diſh ſome 
melted tallow, or other electric ſubſtances, 


that you deſire to try ʒ laſtly, let a round 
braſs plate *, equal to the tin-foil, ſtuck in 


the diſh, N either proceeding from a glaſs 


arm, or from the prime Conductor, juſt 


touch the ſurface of the electric in the diſh, 
and let it ſtand parallel, and oppoſite to the 


tin- foil ſtuck in its bottom. In this manner 
the plate of liquid electric is coated, and may 


be eaſily 8 to eee 


75 


. py) * Se W that c: can 


not eaſily be melted, may be coated in the 
ſame manner as a plate of glaſs; and ſome 
of them will be found to anſwer as well, if 
not better than glaſs. 5 


* The braſs plate F fig. 2 of Plate 1 may be mew! uſes | 
ful for this . | 
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CHAP: IX. : 


ee, on ac influence. m Points, and 
' the uſefulneſs of pointed metallic Conductors, to 
defend Buildings * * * of W 


ing. 

Leds, in ie , f Ak wo. 
muſt have obſerved in ſeveral of the 
experiments. already deſcribed, the remark- 

able property, that points have, both of 
throwing off, and receiving /ently the elec- (RAI 

tric fluid; but in this chapter I ſhall deſcribe _ 
ſome more curious experiments of this kind, 1 04 

by which the influence of points, in reſpect 

to Electricity, may be better underſtood, and 

which may, in a mote particular manner, de- 

monſtrate the utility of metallic Conductors 

to houſes, or piles of building, in order to | 

preſerve them from the damage often oc ã- z 

ſioned by a ſtroke of lightening, which is one | 1 

of the greateſt benefits that mankind has 

received from the ſcience of Electricity. | 11 
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EXPERT 15 NT 1 


1— Yar flenthy.. x 
When a large jar is fully charged, which 


would give a terrible ock, put one of your 
hands in contact with its outſide coating; 


with the other hold a ſharp-pointed needle, 
atd keeping the point directed towards the 
knob of the jar, proceed gradually near it, 


until the point of the needle touches the 


knob. This operation diſcharges the jar in- 
tirely, and you will either receive no ſhock 
at all, or ſo ſmall a one, as can hardly be 


perceived. The point of the needle there- 


fore has ſilently, and gradually drawn all the 
ſuperfluous fluid from the inſide ſurface of 


the electric j 899985 


Ih EXPERIMENT II. 


Drawing the Bledtricity from the Prime Con- 
| ductor by a Point. 


Let a perſon hold the knob of a braſs rod 
at ſuch a diſtance from the prime Conductor, 
that ſparks may eaſily fly from the latter to 


the former, when a machine i is in motion. 
TO 
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Then let the winch be turned, and while the 
parks are following one another, preſent the 
ſharp point of a needle at nearly twice the dif 
tance from the prime Conductor, that the 
knobed rod is held; and you will obſerve 
that no more ſparks will go to the rod; 
remove the needle intirely, and the f. parks 
will be ſeen again ;—prelent the needle, and 
the ſparks diſappear ; which, evidently ſhows 
| that, the point of the needle draws off filently 
almoſt all the fluid, that the . throws 
upon the prime Conductor. 
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If the needle be fixed upon. the prime. Con- 
ductor with the point outward, and the knob 
of a diſcharging rod, or the knuckle of a 
finger be brought very near the prime Con- 
ductor, though the excitation of the cylinder 
may be very ſtrong, yet you will perceive 
that no ſpark, or an exceeding ſmall one can 
be obtained from the prime Conductor. 


| } 
Wi 
|| 


EXPERIMENT mk: --* | 


The eleftric Fly. | 
Fix the fly deſcribed in the third chapter, 
upon the prime Conductor, as repreſented by 
1 +. 


L 
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D fig. 2 of Plate I, then turn the winch of 
the machine, and the fly will immediately 
begin to move round, in an horizontal poſi- 
tion, and in the direction of the letters abcd, 
2. e. contrary to the direction of the points 
of the wires. If the experiment is repeated 
with a Conductor negatively electrified, the 
fly will turn the ſame way as before, viz. in 
the direction of the letters ab cd. The rea- 
ſon of this experiment depends upon the re- 
pulſion exiſting between bodies poſſeſſed of 
the ſame Electricity; for whether the fly is 

electriſied poſitively or negatively, the air 

- oppoſite to the points of the wires (on ac- 
count of the points eaſily tranſmitting Elec- 

tricity) acquireth a ſtrong Electricity, ana- 
logous to that of the points, and therefore, 
the air and the points muſt repel each other. 
This explanation is confirmed by obſerving 
that the above fly not only does not move in 
vacuo; and even if placed under a cloſe re- 
ceiver, it will turn but for a little while, and 
then ſtop; for the quantity of air contained 
in the receiver, may become readily, and 


molly electrified . 
ExPpE- 


If, when the fly under the cloſe receiver is ſtopped, you 


put the end of a finger on the outſide of the glaſs, oppoſite 
to 
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ExpERI MENT IV. 
7 be eleftri ifed Cotton. 


Take a ſmall lock of cotton, extended in 


every direction as much as conveniently can 


be done, and by a linen thread about five, or 
fix inches long, or by a thread drawn out of 
the ſame cotton, tie it to the end of the prime 
Conductor; then let the winch of the ma- 
chine be turned, and the lock of cotton, on 


being electrified, will immediately ſwell, by 


repelling its filaments from one another, and 
will ſtretch itſelf towards the neareſt Con- 
ductor. In this ſituation let the winch be 
kept turning, and preſent the end of your 
finger, or the knob of a wire towards the 


to one of the points of the fly, this will move again briſk- - 


ly: and by altering the poſition of your finger occaſion- 
ally round the glaſs, you may continue its action a con- 
ſiderable time, viz. till moſt of that part of the glaſs is 
charged, In this caſe, when the finger is applied on the 
outſide of the receiver, the glaſs loſing part of its natural 
electrie fluid from the outſide (i. e. if the fly is electriſied 
poſitively, or vice verſa, if negatively): receives the fluid 
of the electrified air on its inſide ſurface ; hence this air is 


put in a ſtate of being again electrified by the 2 7852 of "he 


Tu which renews the motion of the fly. 
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lock of cotton, which will then immediately 
move towards the finger, and endeavour to 
touch it; but take with the other hand a 
pointed needle, and prefent its point towards 
the cotton, a little above the end of the fin- 
ger, and you will obſerve the cotton immedi- 
ately to fhrink upward, and move towards 
the prime Conductor. —Remove the needle, 
and the cotton will come again towards 
the finger. —Preſent the | needle; and the 
cotton will ſhrink again; which clearly 
ſhow's, that the needle, being ſharp pointed, 
_ draws off the electric fluid from the cotton, 
and puts it in a Nate of being attracted by 
- the prime Conductor, which could not be 
effected by a wire having a blunted end, or 
a round ball for its termination. | 


ann V. 


2 he cletirifed Bladder. 


| Take A large bladder well blown, and cover 
it with gold, ſilver, or braſs leaf, ſticking it 
with gum- water; ſuſpend this bladder at the 
end of a ſilk thread, at leaſt fix or ſeven feet 
55 hanging from the ceiling of the room, 


and electrify che Wan by giving it a 
ſtrong 
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ſtrong ſpark with the knob of a charged 
bottle; this done, take a knobed wire, and 
preſent it to the bladder when, motionleſs; 
and you will perceive, that as the knob ap- 


proaches: the bladder, the bladder alſo moves 
towards the knob, and when. nearly touching 
it, gives it the ſpark, which it received from 


the charged phial, and thus it becomes un- 
electrified, Give it another ſpark, and, in- 


ſtead of the knobed wire, preſent the point 
of a needle towards it, and you will perceive 
that the bladder will not be attracted by, but 
rather recede from the point, eſpecially if 
the needle be yery ſuddenly preſented to- 


wards it. This is one of * en 8 * 


= iments. 


Before me proceed to the practical uſe of 


pointed Conductors to buildings, in order to 
defend them from lightening, which is nothing 
more than the proper application of the 


preceding experiments, it will be proper 


to ſay ſomething in explanation of the above 
property of points, the cauſe of which has 
occaſioned ſeyeral controverſies, In order to 
this, it ſhould be remembered, that the 


ths fluid, ſuperiaduecd upon an inſulated 
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290 A COMPLETE TREATISE 
body, is confined upon that body by the air, 
which ſurrounds it; further, that Electricity, 
by being continually communicated to the air, 
which is never a perfect electric, is gradually 
diſſipated, from whence follows this very 
evident principle, 1. e. that as a greater or 
leſs quantity of air is contiguous to a given 
quantity of electrified ſurface, ſo that ſurface 
loſeth its Electricity ſooner or later. Suppoſe 
for inſtance, that a pointed needle is fixed 
upon the prime Conductor; mark a dot upon 
any part of the prime Conductor, which 
may be nearly equal to the point of the 
needle, and then electrify the prime Con- 
ductor. Now it is evident to bare inſpection, 
that although the point of the needle, and the 
dot, &c. are of equal ſurfaces, yet the former 
is expoſed to a quantity of air, which almoſt 
= entirely ſurrounds it, and which is vaſtly. 
4 greater, than the air contiguous to the latter; 
| hence; the Electricity, communicated to the 
| prime Conductor, is diſſipated more eaſily 
from the point of the needle, than from the 
| dot, or any other part of the prime Conduc- 
tor. Beſides, the air about the point may 
N more eaſily be moved, in conſequence of the 


py clectrical repulſion, than at any other part 
| „ "I; 4M 
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of the ſurface of the prime Conductor, and 
new air, 2. e. unelectrified air, paſſes more 
frequently by it, which taking always part of 


the Electricity of that body promotes alſo its 


e 


In this hace manner- may be maten 


why the Electricity is more eaſily diſſipated 


at ſharp edges and corners, than at flat ones; 
for as the ſurfaces of bodies in general are 
more or leſs plain, ſo they are expoſed to a 
| leſs or greater quantity of air, and participate 

more or leſs of the nature, and properties * 


points. 


When the pointed body is negatively elec- 
trified, it is for the ſame reaſon, that it ac- 
quires the electric fluid through the point, 
eaſier, than through any other part of its 
ſurface ; i. e. becauſe the point exhibiting the 
leaſt ſurface to the greateſt quantity of free 
air, has the greateſt number of particles of 
air, em which it can extract the electric 
fluid *. eee g 125 


For a more particular explanation of the the above- 
mentioned property of points, ſee BECCARIA's Artificial 


Eledticity . 
Expk- 
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ExTEAuiLv vr. 


We Thunder-bouſe, | 


pig. r of Plate II is an ee repre- 
ſenting the ſide of a houſe, either furniſhed 
with a metallic Conductor, or not; by which 
both the bad effects of lightening ſtriking 
upon a houſe not properly ſecured, and the 


_  pſefulneſs of metallic Conductors, may be 


clearly repreſented. A is a board about three 
quarters of an inch thick, and ſhaped like the 
gable-end of a houſe. This board is fixed 
perpendicularly upon the bottom board B, 
upon which the perpendicular glaſs /pillar 
CD is alſo fixed in a hole about eight inches 
diſtant from the baſis of the board A. A 
ſquare hole LL MK about a quarter of an 
inch deep, and nearly one inch wide, is 
made in the board A, and is filled with 2 
- ſquare piece of wood, nearly of the ſame di- 
menſions. I mention, nearly of the ſame 
dimenſions, becauſe it muſt go ſo eaſily into 
the hole, that it may drop off, by the leaſt 
ſhaking of the inftrument. A wire LK is 
faſtened diagonally to this ſquare piece of 

GE „„ 
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wood, Another wire IF of the ſame thick 
neſs, having a braſs. ball H, ſcrewed on its 
pointed extremity, is faſtened upon the board 
A; ſo alſo is the wire MN, which is ſhaped 
in a ring at O. From the upper extremity 
of the glaſs pillar D, a crooked wire pro- 
ceeds, having a ſpring ſocket E, through 
which a double knobed wire flips perpen- 
diculatly, the lower knob G of which falls 
juſt above the knob H. The glaſs pillar DOG 
muſt not be made very faſt into the bottom 
board; but it muſt be fixed ſo as it may be 
pretty eaſily moved round its own axis, by 
which means the braſs ball G may be brought 
nearer or farther from the ball H, without 
touching the part EFG. Now when the 
ſquare piece of wood LM IK (which may 
repreſent the ſhutter of a window or the like) 
is fixed into the hole fo, that the wire L K 
ſtands in the dotted repreſentation I M, then 
the metallic communication from H to O, is 
complete, and the inftrument - repreſents | a 
houſe furniſhed with a proper metallic Con» 
ductor; but if the ſquare piece of wood 
LMIK is fixed fo, that the wire L K ſtands 


in the direction LK, as repreſented in the 
figure, 
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figure, then the metallic Conductor HO, 
from the top of the houſe to its bottom, is 
interrupted at I M, in which caſe 28 "Ho 
is not opts OT" a 


The the piece 4 3 LMIK, 6 i 
its wire may be as repreſented in the figure, 
in which caſe the metallic Conductor H O is 
diſcontinued. Let the ball G be fixed at 
about half an inch perpendicular diſtance from 
the ball H, then, by turning the glaſs pillar 
DC, remove the former ball from the latter; 
| by a wire or chain connect the wire EF | 
with the wire Q of the jar P, and let another 
wire or chain, faſtened to the hook O, touch 
the outſide coating of the jar. Connect 
the wire Q with the prime Conductor, and 
charge the jar; then, by turning the glaſs 
pillar DC, let the bal! G come gradually 
near the ball H, and when they are arrived 
ſufficiently near one another, you will ob- 
ſerve, that the jar explodes, and the piece of 
wood LMI K is puſhed out of the hole to 
a conſiderable diſtance from the thunder- 
houſe. Now the ball G, in this experiment, 
repreſents an electrified cloud, which when it 

. is 
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18 arrived ſufficiently near the top of the 
houſe A, the Electricity ſtrikes it, and as this 
houſe is not ſecured with a proper Conductor, 


the exploſion breaks part. of it, i. e. KERR 
off the * of wood I M. 


Repeat the experiment with 2 this vari- 
ation, - Vis. that this piece of wood I M is 
ſutated ſo, that the wire LK may ſtand in 
the ſituation IM; in whieh caſe the Con- 
ductor H O is not diſcontinued ; and you 
will obſerve, that the exploſion will have no 
effect upon the piece of wood LM; this re- 
maining in the hole, unmoved ; which ſhows 
the uſefulneſs of the metallic Conductor. 


Further; unſcrew the braſs ball H from 
the wire H I, fo that this may remain pointed, 
and with this difference only in the apparatus 
repeat both the above experiments; and you 
will find that the piece of wood IM is in 
neither caſe moved from its place, nor any 
exploſion will be heard, which not only de- 
monſtrates the preference of Conductors with 
pointed terminations to thoſe with blunted 
ones, but alſo ſhows that a houſe, furniſhed 


with ſharp terminations, although not fur- 
niſhed 
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- Hiſhed with a regular Conductor, is almof 


_—_ G _— the effects of 


To prove farther the preference of pointed 
Conductors to blunt ones, the experiment of 
the electriſied cotton (v. the fourth experi- 
ment of this chapter) may be eaſily repeated 
with this apparatus, by which it may be 
ſhown, that a pointed Conductor, filently 
drawing off the electric fluid from the ſmall 
clouds near it, which are repreſented by the 
cotton tied tothe wire of the ball G, repels 
them, and may thus in ſome caſes, perhaps, | 
actually prevent a ſtroke of lightening, where- 
as the blunted Conductor facilitates it. Small 
feathers may alſo be tied near the knob G, 
which, by repelling one another, may exhibit a 
better repreſentation of an electrified cloud; and 
in ſhort, with a little contrivance, the above- 
deſeribed apparatus, commonly called the 
Thunder-houſe, may be adapted to repreſent 
the principal phenomena of lightening, toge· 
ther with ſeveral circumftances Preceding, of 
Following it. 
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CHAP. X. | © Pang 


Medica ner. 


HEN we "mentioned the uſcs of 
| Electricity in the Firſt Part of this 
Treatiſe, we obſerved that Electricity had 
been found beneficial in many diſorders, oc- 
caſioned by obſtructions, in which a promo 
tion of the inſenſible perſpiration, and of 
glandtilar fecretion was neceflary, or an ad- 
ditional impetus required to be given to the 
common courſe of the fluids in the human 
body. We alſo conſidered the different opi- 
nions relating to this ſubject; in this 
chapter therefore, nothing remains but to 
deſcribe a practical method of applying Elec- 
tricity to the human body, when affected 
vith different diſtempers. 


The promotion of the inſenſible perſpira- 
tion is produced by ſimple electrification; 
a patient therefore, on whom this effect is 
to be produced by Electricity, ſhould be in- 
ſulated in the moſt convenient ſituation, and 
by being connected with the prime Conduc- 

1 tor 
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tor of the machine, he ſhould. be kept elec- 
trified as long, and: often, as his phyſician 
may think proper. Shocks in this caſe, and 
even ſparks, ſhould be avoided ; for though 
they may not be actually injurious, yet they 
are by no means. plealing nn 3 eſpecial 
7 to a Yak pins FO 
In caſes of e, 1 as hos 
" an in the knees, ſhoulders, &c. ſtrong 
= ſparks may be drawn from the affected part, 
and ſometimes ſmall ſhocks . be "ey 
| Proper. 6 ; 


yy 


| "I ſome caſes, * Dh may be 
thought neceſſary, they ſhould. be confined to 
that part only, which is affected with the 
diſorder, and ſhould never be too ſtrong; 
a number of ſmall ſhocks, (as for inſtance, 
from a half-pint phial fully charged) having 
been found to be more beneficial, than large 
| ones. In order to confine the ſhock to one 
= part of the body only, as for inſtance to the 
knee, tie a wire or a chain round the leg, 
a little below the knee, and put another 
chain round or in contact with the thigh, 


a little above the knee; laſtly connect one of 
4 * thele 
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„ eier, 
theſe chains with the outſide coating of 
the jar, and tie the other to one of the 
wires of the diſcharging rod. Now, when 
the jar is charged, if you bring one knob of 
the diſcharging rod, near the Knob of the 
jar, the ſhock will be ſent through the knee, 
3s deſired. The wires may alſo be faſtened 
on each fide the knee, by ſilk ſtrings, and 
the ſhock ſent from one ſide of it to the 
other, if needful. If the quadrant elec» _ 
trometer is fixed upon the prime Conductor, 
and the Operator obſerves to diſcharge the 
jar always when the index is arrived to a 
given degree, the ſhocks will be ee of 
the ſame aten 1 


A very uſeful inſtrument to cure the 
tooth-ach, is repreſented fig. 6, Plate II. 
t conſiſts of two wires A E, B E, fixed 
in two holes in the piece of baked wood 
H. Theſe wires from C to D, and G 
to F are bended in a plane inclined- to 
the reſt of the wires; their extremities D E, 
FE, being again bended towards one ano- 
ther, and in the plane of C A GB. The 
extremities A B of the wires are bended in 
anng. When this inſtrument is to be uſed, 

- Sd 
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it muſt be applied i in ſuch a manner, that 
the affected tooth may be embraced pretty 
firmly by the two wires at E, which being 
flexible, may be adjuſted ſo as to receive 
teeth of different ſizes ; then the end A, or 
B of one of the wires, by means of a chain 
or a wire, muſt be connected with the out- 
ſide of a charged jar, and the end of the 
other wire with the knob of the jar, fo as to 
make the ſhock paſs through the wires of the 
inſtrument, and in conſequence through the 
tooth. A ſingle ſhock, ſent through an at- 
fected tooth i in this manner, will often cure 
it inſtantaneouſly; it is however proper to 
ſend always two or three ſhocks through it. 
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CH Af. XI. 


Experiments va the ehfricut Battery 


The force of t Electricity, great 


as it appears by the experiments performed 


with a ſingle coated jar, is very ſmall when 
compared with that, which is produced by a 


number of jars connected together; and if 
the effects of a ſingle jar are ſurpriſing, the 


prodigious force of a large battery is certain 
ly aſtoniſhing. To obſerve that the metals, 
even the moſt purified platina, which reſiſts 


the greateſt efforts of chemic fire, are actual- 
ly, and almoſt inſtantaneouſly rendered red- 
hot, and fuſed : to ſee animals deſtroyed, 


and to hear, the loud report of a large elec- 


tric battery, are things that always produce 
a kind of terror in the mind of an attentive 
obſerver, Experiments of this kind ſhould 
be conducted with great caution, and the 
Operator ought to be attentive, not only to 
the buſineſs in hand, but alſo to the per- 
ſons, who may happen to be near him, pro- 


hibiting their touching, or even coming too 


near Ay part of the apparatus; for if a 
U2z miſtake 
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| miſtake in performing other experiments may 
be diſagreeable, thoſe in the diſcharge of a 
large battery may be attended with worle 


ponent. ; 


When a battery 1s to be charged, inſtead 
of a large prime Conductor, a ſmall one is 
much more convenient; for, in this caſe, 
the diſſipation of the Electricity is not ſo 
conſiderable. The quadrant electrometer, 
which ſhows the height of the charge in the 
battery, may be fixed either upon the prime 
Conductor, or upon the battery, in which 
latter caſe, it ſhould be placed upon a rod 
proceeding from the wires of the jars, and if 
the battery be very large, it ſhould be elevated 


1 2 


The ile: of the clefirometer in charging 
a large battery will ſeldom riſe ſo high as 900 
becauſe the machine cannot charge a bat- 
tery ſo high in proportion, as a W 3 Jar, 
Its limit is often about C or 709, more or 


| leſs in proportion to the ſize of the battery 


and the fore of the machine, 
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'ExPE RIMENT 1. 


* 


IF The melt Pires. 


W 


Connect with the hook, communicating 


with the outſide coating of a battery, con- 
taining at leaſt thirty ſquare feet of eoated 


ſurface, a wire, that is about one fiftieth part 
of an inch thick, and about two feet long; 


the other end of it muſt be faſtened to one end 
of the diſcharging rod; this done, charge the 


battery, and then by bringing the diſcharg- 
ing rod near its wires, ſend the exploſion 
through the ſmall wire, which, by this means, 


will be made red-hot, and melted, ſo as to 
fall upon the floor in different glowing 
pieces. When a wire is melted in this man- 
ner, ſparks are frequently ſeen at a conſide- 
rable diſtance from it, which are red-hot 
particles of the metal, that by the violence 


of the exploſion are ſcattered in all directions. 


If the force of the battery is very great, 
the wire will be intirely diſperſed by the 
exploſion, ſo that none of it can be after- 
wards found. | 
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By repeating this experiment with wires 
of different metals, and the ſame force of ex- 
ploſion, it will be found that ſome metals are 
more readily fuſed than others, and ſome not 
at all effected; which ſhows the difference of 
their conducting power. If it be required to 
melt ſuch particles of metals, that cannot 
eaſily be drawn in wires, as ores, grain gold, 
&e. they may be ſet in a train upon a piece 
of wan; this train may be inſerted in the 
circuit, and an exploſion may be ſent through 
it, which, if it is ſufficiently ſtrong, will melt 
the metallic particles, as well as the wires: 
or, if the quantity to be tried be large enough, 
it may be confined in a ſmall tube of glaſs. 

In melting wires of a conſiderable length, 
it 18 often obſerved that hen the force of the 
exploſion is juſt ſufſicient to render the wire 
red-hot, the redneſs begins firſt from one end 
of it, namely that which communicates with 
the poſitive ſide of the battery, and from 
thence gradually proceeds to the other end. 
This is another ocular demonſtration of the 
theory of a ſingle electric fluid. 1 
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\ 


If a wire is ftretched by weights, and a 


ſhock is ſent through it, which renders it juſt 
| red-hot, the wire, after the exploſion, will be 

found conſiderably lengthened.” If a wire is 
melted upon a piece of glaſs, the glaſs, after 


the exploſion, will be found marked with all | 


- 


the priſmatic colours. 


"ExpERIMENT. II. 


» 


To ſhow that the ah Fluid prefers a ſhort 
Paſſage through the, Air, to 4 Tong). one 
through good Conductors. 


Bend a wire about five feet long in | the 


form repreſented by fig. I I, Plate II, fo that 


the parts A, B may come within half an inch 
of one another; then connect the extremi- 


ties of the wire with the hook of the battery, 


and the diſcharging- rod, as directed in the 
preceding experiment, and ſend the charge 
of a battery through it. On making the ex- 
ploſion a ſpark will be ſeen between A and 
B, which ſhows that the electric fluid chooſes 


rather a ſhort paſſage through the air, than 


the long one through the wite. The charge 
Oy does not paſs intirely through A 


U 4: and 


* 
- \ i 
* x * 
= N = 
— — — — 2 2 2 4 8 8 
_ 5 - 8 l — - — — 4 « — << apts 4 — I TIS — re WESC: 40 g 2 P 7 
„ * , - - - 4 x : 2A 8 p 5 < = + * r — — * 
e 5 &\ 7 * < 3 way — aan us \ . — . _— __ — —— — 5 7 - 
cy 88 mo fy 8 3 = "> ae n Ser K . r . ——— — — — — 2 25 4 - ae 
""" _ 8 £ o y -< = a We. Þ «> > — => FE 6 . * 8 8 5 Fo. g A — 2 * ID 2 n ETD EET 5 . 4 * 
a, r n n ES a l 3 1 8 = N n 33 RN N —— . D rn rr on PL — — —— TIRE 4 *. omar b 
& 2 IO ty A OI Swe Io rien .. . en gps, £195 xo et de 4% EM © SZ * = x : DIE ar — . n E at norton rg 18) jen » : - p . Ro LIKE N 
5 1 9 fps 2 + - = VD sf 8 n rad o => "a = 11 5 W r of 1 - 8 8 pu 15 2 os r 2 * - re = — 
— — — cd 5 , N * 2 4 G 8 A = . FA * IEEE ED 2 N re 8 5 Lad — a pgs . 4 N S 
n rr - — — — — raw bg ro ebage — 5 rere . wo i ns A ee ES DEE" ELIE ER Of O . LE ppb ——_—_ — — 2 — 
= \ oY Roa oo 1 A * F rn ——— ng > -— vs 2 — — — — — Lys 2 4 — WM 2 _— * ” — - * 3 = ——_ 
r *: = Ree , nn. Pr. nn Or © I Far rn 22 — WS r NE OE rn — 1 — REP 2 — r 2 „ 
b 1 — — f LSD —— — 4 - r . A en * Ea rr * 8 4 T 3 E CNY bs by © 2 
. * 2 = — = ILSS . — . * - l 
- W =_ _ _ 1 . - PE 
„ e 2 3 ——— 1 — — ——— 8 = 
5 A = Fre r n 8 r = = * ab _ EN PWT 2 4 bl G : —— pants: 


— 


. 
—— de —ä ñ 2 — —w— Rom neg ar Dad n — FO 5 
ye. i 
4 b * 

S l 

n 

*. * < 
Me} a — 


[ 
T. 
: 


296 A, COMPLETE, TREATISE 
and B, but part of it goes alſo. through the 


wire, which may be proved by putting a 


lender wire between A and B; for on mak- 


ing the diſcharge with only this addition in 
the apparatus, the ſmall wire will be hardly 


made red-hot, whereas if the large wire 


A D B be cut in Y, ſo as to diſconti- 


nue the circuit A D B, the ſmall. wire will 
be melted, and even exploded by the ſame 


ſhock, that before made it ſcarcely red-hot. 


In this manner (ays Dr. PRI ESTL E, who is 
the inventor of this experiment) may the 
conducting power of different metals be tried, 
uſing metallic circuits of the ſame length and 


_ thickneſs, and obſerving the difference of the 
paſſage ane the air in each. 


. * : * 
F The Nt x 
vo 5 113 31 Pow 


| EXPERIMENT ML. 


55 19 5 0 make Globules of Metals. : 
wr Take a very lender wire, and put it in a 


glaſs tube, . about one quarter of an inch in 
diameter; ; then ſend the charge of a battery 
through it, and the wire will be melted, and 
reduced in globules of different ſizes, which 
are found ſticking on the inſide ſurface of 
the * tube, * * may be eaſily ſepa- 


rated 


6 
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rated from it at pleaſure : theſe, upon exami- 
nation, will all be found hollow, n are e little 
more 7 a mere rin of ous | | 
Ir muſt be-obſerredt in milking this experi 
ment, that the charge of the Wer muſt 
neither be too high, nor too weak; for in 
the former caſe the wire will be reduced in 
pieces exceedingly ſmall, or rather exploded | 
in ſmoak, and in the latter caſe it will be im- 
perfectly fuſed, ſo that 1 its TOs me be 18 | 
and POM 5 


1 


ExpERIMENT W. 


7 be Fabry. Cache... 


Fix upon each of the knobs DD of we Fx 
univerſal diſcharger, fig. 5, Plate I, or upon 
the wires that ſupport the knobs, if the knobs 

are removed, a flattiſh, and ſmooth piece of 
metal, or ſemi-metal (watch-caſes are very 
fit for this purpoſe), ſo that their ſurfaces may 
come ſo near each other, that the battery may 
be diſcharged through them; then connect 
one wire of the diſcharger with the outſide of 
the battery, and the other wire, by the help 
of the diſcharging rod, with the inſide of it, 
- fo 
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55 ſo as to make the diſcharge, which will 
occaſion the ſpot, and circles deſcribed in the 
Firſt Part of this Treatiſe, upon the ſurface of 


each of the pieces of metal fixed upon the 


: * * " « > ** 4 £ 
"i « > 
W 5 28 1 D , 


— -T heſe 3 have ROT been exhibited 


upon the ſurface of no other ſubſtances but 
metals, and they are found to be marked 
more diſtinctly upon ſuch metals, as melt 
with the leaſt heat. The moſt beautiful of 


theſe rings are produced by a number of diſ- 
charges from a large battery, every part of 


the apparatus remaining exactly in the ſame _ 
ſituation. If the pieces of metal receive the 
exploſion in vacuv, the ſpot formed on them 


is very 1 and confuled. 


I have hn theſe Glow: the ee of 
Fairy Cirdles, on account that they bear ſome 
reſemblance to the ſpots ſo called, which are 
often obſerved upon the graſs in the fields. 


Circles in the fields, it has been thought to be 


effected by lightening, on account of their 
bearing ſome reſemblance to the dene 
tioned circles produced by Electricity; 


— 


Theſe, Which we may call natural Fairy 


circles, neither are they always of a circular 


figure; and, as I am informed, they ſeem to 
be rather beds of muſhrooms; " than the 


eltects * li e in ng. 


ExPE RIMENT v. 


To nod . Res on Metals. 


In order to exhibit coloured rings upon the 


furface of metals, place a plain piece of any 
of the metals upon one of the wires of the 


univerſal diſcharger, and upon the other wire 
fix a ſharp- pointed needle with the point juſt 


oppoſite to the ſurface of the metal; then 
connect one wire of the diſcharger with the 
outſide of a battery, and the other with the 
diſcharging- rod, &c. In this manner, if ex- 
ploſions are repeatedly ſent either from the 


point to the piece of metal, or from the latter 
to the former, they will gradually mark the 
ſurface of the piece of metal, oppoſite to the 
point, with circles conſiſting of all the priſ- 


matic colours; which ate evidently occafion- 
a Ba fk Ob | Han ; 


ed 
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ſuppoſition, however, ſeems not very proba- 
ble; for the ſpots in the fields, called Fairy 
Circles, have no central ſpot, no concentric 


* km. © TH 4656 N ; 
r <2 142 « * n 2 2 rde n I 
. * * ; „ 


. 
n 
1 R 


l 
1 
1 
l Z 
'T 
| 
[ ® 
l U 
=_ 
1 
if . 
Tc 
t f 
a 4 Z 
7 
a 
"AS. 
1 7 
1 * 
* FY 5 
7 __ :1 
1 
i 1 
. 
ft; 7 
11 
17 
1 5s 
4 78 
1 * 
i $3 
tf | 
fd 3 
; i # 
I-t4 
Fu 4 
i 
g 4 a 
1 1 
ff: l 
' TT 
v o ” 
r 
I + 
7 i = 7 
1 | 
i . 3 
14 3 
1 04 a 
. 5 
j} 7: 
14 
Ti; EE 
1 0 
{Wo 
4. 
[11 7g” 
$ o 
7 — Y 
I 4 
: on 
IAM 3 8 
Fi 1 
EF I 
$ {© 
+ HEL 
ly. \- f 
7 F U 
18 
17 
L 
+ 7 wi 
LE WB 
4 * + 1 
. h C5 
9 ; 
"6.06; 
F "77. 
"Rr 
q p 1 5 7 
N 
Wag i 
1 
. 
1 4 
} 1 
15 1 
1 E - ; 
Wt 4 
SR: 
. 
q 14% . 
F; 1 
4-8 
+1 
+4 
21 | 
3. + - £33 
. LJ 257 
n 
70 
18 
M 
2 
J 
FA 
139 
F . 2 
5 $4 2 
. TH 
7% 1 
. + 
1128 
FS 
: 4 : 1% 
* „4 
[ 1799's. 
128188 N 
ii 
. 
1 1 
SEN. 
* 4 l 
8 
„ 2408 5 
15 Wo 
"I: 
+485 
JEWS + 
nA” + 
; IE 
MLS 1 7 ol 
i} | 4 
7 * 7.0 
* 1 
1 
4 
- OF 
18 
1 
14 
27 79 
1 
SF | 
4 1 
1 
*& 
2 Do 
Ay . 5 
> 
Fa | 
Rn . 2 
"2 
} 


vii” vas. HA N * > i 
— —v 4 
* kev. 


To 
a l 
5 r 
% 
| * 
= 
i! 
2 5 
5 
* 
1 
3 
$ l 
1 
+» . 
1s 
o 
7 
1 
1 
N 
n 
{,, 
1 
= 
1 5 
3 
ba 
45 


e 5 " 


bn 
15 
=_ 
i, 


— —_— — —— 


OY | 
— S os 
a — :ü er fr Let 


> xp 4 


0 A COMPLETE: FREATISE 


| ot by lami næ of the metal; e 2 the force 


4 : 
* L 7 


of 5 exploſions: FE 

Theſe colours ent . and the rigs 
are cloſer to one another, when the point is 
nearer to the ſurface of the metal. The num- 


ber of rings is greater or leſs, according as the 


point of the needle is more ſharp or more 
blunt; and they are repreſented equally well 


upon _=y of the metals. 


The point of the needle; 18 kl n 
to a conſiderable diſtance, the colours, upon it 
returning in circles, though not very diſtinct- 


ly. This is an ee of Dr. Far- 
LEY, ag PWT, 94. . © 436: B ie 
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4 | ExPERIMENT. VI. ee 


10 43 * ˖ * 
* * 


The Earthquake. ' 1 8 ; 


The appearance. of the We rg as tea 
preſented. with the exploſion of a battery, is 


occaſioned by the concuſſion given to ſeveral 


ſubſtances by the exploſion paſſing over their 
ſurfaces. - To give a repreſentation of the 
impreſſion made upon houfes by the earth- 
quake, ſmall ſticks, cards, or the like may be 
I | Poo 
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placed upon the ſurface of the body, over 
which the exploſion is to be tranſmitted, ſo 
as to ſtand very light. Theſe ſticks; &c. 
will never fail to. be ſhook; and often be 
thrown dowit 1 the 5 Pen 
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i is eber s eln an exploſion will not 
paſs over the ſame length of ſurface of all 
bodies, though they are equally good Con- ; 
ductors. Water, ice, wet wood, raw fleſh, 
and moſt of the animal fluids, are the beſt to 
make this remarkable experiment; todo which = 
nothing more is required, than to inſert part 8 
of the ſurface of the ſaid ſubſtances into the 
circuit of the two ſides of a battery; a chain 
for inſtance communicating with the outſide; 
may be placed fo as nearly to touch the ſur- 
face of a quantity of water, and at about eight 
or nine inches diſtant * from another chain, 
ſituated alſo very near the ſurface of the water, 
and communicating with one end of the diſ- 
charging- rod. Tf the ends of the chains 
touch the water, the experiment will happen 
in the ſame manner. 
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e As. at which an expe on will ſtrike over 

the ſurface of the above - mentioned ſubſtances is much 

greater, than that it can ſtrike through! in air only. . 
The 
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The report, in this experiment, is much 
louder than when the exploſion paſſes 
through the air only. The concuſſion given 


to the water by the exploſion paſſing over its 
ſurface, is not only ſuperficial, but affects its 


whole body; and if the hand is kept deep 


under its ſurface, whilſt the exploſion paſſes 


cver it, the concuſſion may be TO ſenſibly 
felt. ; n g > 


Ihe ſpark, that in this experiment paſſe; 
over the ſurface of the water, ſeems to bear a 
great reſemblance to the balls of fire, that 
have ſometimes been ſeen over the ſurface of 
the ſea, or land, in time of an earthquake; 


and hence it ſeems very probable, that thoſe 


balls of fire are electrical * 915 


CHAP. 
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0 "e A P. All. 
Prom 2 — 


| | EXPERIMENT J. 


Te 0 . that Sealed and the ee of bot” 
| Mater are Conduttors. 


* 


4 


ET a cork ball . be ſuſ- 
pended about four or five feet above  _ - 
the prime Conductor, then turn the winch 

of the machine very . gently, and you will 

find, that the balls of the electrometer will 

not diverge. Put upon the prime Condue- 

tor a wax taper'* juſt blown out, ſo that 

its ſmoak may aſcend to the electrometer; 

then turn the winch again, and the balls of 

the electrometer will immediately ſeparate a 

little with the ſame force of Electricity from 

the prime Conductor: which ſhows that 

ſmoak is a Conductor in a ſmall degree. 
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8 A green wax taper is the beſt for this experiment, 
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In the ſame manner, by placing a ſmall 
veſſel with hot water upon the prime Con- 


ductor, inſtead of the wax taper, it may be 


proved, that its vapour is alſo a Conductor; 
but inferior in its conducting power, to the 


ſſmoak. This experiment 1s an invention of 
Mr. rr. Th 


EXPERIMENT II. 


To prove that Glaſs ans other F lefirics become 
Conductor, „ when they are made very hot. 


{Take a ſmall glaſs tube of about 4 


tryentieth of an inch in diameter, and above 
a foot long; cloſe it at one end, and in- 
troduce à wire into it, ſo that it may be 
extended through its whole length: let two 
or three inches of this wire project above 


the open end of the tube, and there faſten 
it with a bit of cork; tie round the cloſed 
end of the tube, another wire, which will 
be ſeparated from the wire within the tube 
only by the glaſs interpoſed between them. 
In theſe circumſtances endeavour to ſend a 


ſhock through the two wires, 2. e. the wire 
| in- 
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inſerted in the glaſs tube, and that tied on 


its outſide, by connecting one of them with 


the outſide, and touching the other with the 


knob af a charged jar, and you will find 
that the diſcharge cannot be made, unleſs 


interrupted by the 'glaſs at the end of the 


tube, which is interpoſed between the two 
wires. But put that end of the tube, to 
which the wire is tied, into the fire, ſo 


that it may become juſt red-hot, then en- 
deavour to diſcharge the jar again through 


the wires, and you will find that the explo- 
ſion will be eaſily tranſmitted from wire to 
wire, through the ſubſtance of the glaſs, 
which, by en red-hot, is s become a a 
G 15 n 1 


It 


1 ondepitg: aloha the conducting qua- 


lity of hot reſinous ſubſtances, oils, &c. 
bend a glaſs tube in the form of an arch 
CEF D fig. oY Plate II; and tie a ſilk 
firing GCD to it, which ſerves to hold it by, 
when it is to be ſet near the fire; fill the 
middle part of this tube with roſin, ſealing- 
wax, &c. then introduce two wires A E, 


B F een its ends, ſo that they may 
X touch 


i 
. 
1 
an 
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touch the roſin, or penetrate a little way 


in it. This done, let a perſon hold the 
tube over a clear fire, ſo as to melt the roſin 
within it; at the ſame time, hy connecting 


one of the wires A, or B with the outſide of a 


charged jar, and touching the other with 
the knob of the jar, endeavour to make the 
diſcharge through the roſin, and you will 


- obſerve that, while the roſin is cold, no 


ſhocks can be tranſmitted through it ; but 
it becomes a Conductor, according as it melts, 
and when totally melted, then the ſhocks 


will paſs through it very freely. 
EXPERIMENT III. 
70 ſhow that hot Air is a Conductor. 


Electrify one of the cor k-ball electrome- 
ters, ſuſpended upon the ſand fig. 4 of 
Plate I, or electrify the prime Conductor with 
the quadrant electrometer; then bring a red- 
hot iron within a ſufficient diſtance of the 
electrometer or prime Conductor, and you 


will find that they ſoon loſe their Electricity, 


which is certainly conducted by the hot 
air contiguous to the i iron; ; for if the expe- 
riment 
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riment be repeated with the ſame iron, when 
cold, 1. e. by bringing it within the ſame 


diſtance of the electrified Electrometer or 


prime Conductor, their Electricity will not be 
conducted away as before. 


The above experiments may reaſonably 
induce us to ſuſpect, that ſeveral ſubſtances, 
which are ranged among Conductors, would 


become electrics if they were brought into 
a colder temperature; and that all the elec- 
tries become Conductors, when they are Nen 


ed in a very high degree. 


* Tt has been often obſerved, that a battery may be 
diſcharged by introducing a red-hot iron between two 
knobs interpoſed, and ſtanding at ſome diſtance from 
each other in the circuit : but if, inſtead. of iron, there 
be introduced a piece of red-hot glaſs between the knobs, 
(the diſtance between them remaining as at firſt) the 
battery cannot be diſcharged: whence we may infer that 
either hot air, is not ſo good à Conductor as has been 
imagined, or elſe, that air heated by iron (perhaps from 
its ignited particles) is ſtrogger with reſpe& to its con- 
ducting*power, than when heated by the red-hot glaſs, 
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is to charge a large jar, and inſulate it: 
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EXPERIMENT IV. 


1 0 er the Ai of a Room. 


The air ſurrounding the electrical ma- 
chine when in uſe, and contiguous to every 


highly electrified body, always acquires a 


portion of Electricity, which it retains for 


à conſiderable time. A very expeditious 


method, however, to electrify the air, is to 


fix two or three needles upon the prime 


Conductor, and to keep it ſtrongly electri- 
fied for about ten minutes. If afterwards 
an electrometer be brought into the air ſur- 
rounding the apparatus, it will plainly ſhow 


that the air has acquired a conſiderable 


quantity of Electricity, which it will retain 
even after the apparatus has been removed 
into another room. To electrify the air ne- 
gatively, connect the pointed needles with 
the rubber when inſulated; and make a com- 
munication by a chain or wire, from the 
prime Conductor to the table. 


Another na of elerifying the air, 


then 


6 Eier 
then connect a ſharp-pointed wire, or a 
number of them, with the knob of the jar; 
and make a communication from the outſide 
coating to the table. If the jar be charged 

ſitively, the air of the room will ſoon 
become ſtrongly electrified poſitively like- 
wiſe: but if the jar be charged negatively, 
the air will become alſo negative. A charg- 
ed jar being held in one hand, and the 
flame of a candle inſulated, and held in the 
other, being brought near the knob of the | 

jar, will alſo ſoon produce the ſame ef- 


fect. 


of 


ExpERIMENT V. 


The Atmoſphere of Smoab. 


Take a braſs ball or any piece of metal 
that is free from points or edges, of about 
three or four inches diameter, and inſulate 
it upon a narrow electric ſtand ; then give 
it a ſpark with the knob of a charged 
phial, and immediately preſent to it a wax 
taper juſt blown out and ſmoaking, The 
ſmoak in this caſe will be attracted by the 
electrified body, and by encompaſſing that 

| a. body, 
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body, will form a kind of atmoſphere about 
it. This atmoſphere will remain for a few 
ſeconds, and afterwards, beginning from the 
bottom, will gradually vaniſh, until at laſt, 
intirely departing from the electrified body, 
it goes off in a ſlender column, that ſoon 
rarefies, and diffuſes welt into a conſiderable 
ſpace. 


This experiment will not ſucceed unleſs 

it be made in very dry weather, and in a 

room, where the air is not agitated : care 

mult alſo be taken, that in blowing out the 

=_— taper, and preſenting it to the electrified 
= body, the air be difturbed as little as pat: 

| ible. 

This phenomenon has induced ſome phi- 
loſophers to ſuppoſe, that the Electricity of 
1 an electrified body, reſided about it, 1. e. 
10 reſted upon its ſurface like an atmoſphere, 
| which, they thought, was made very evident 
| by the ſmoak. But this appearance, when 
1 duly conſidered, is far from proving any 
i ſuch electric atmoſphere, and the cauſe of 
| it may be very eaſily explained in the fol- 
lowing manner. The ſmoſfk is attracted by 
| the 
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the electrified body in the ſame manner, and 
for the ſame reaſon, that other bodies are at- 
tracted by it. It remains ſuſpended about 
that body, and cannot all come into contact 
with its ſurface, on account of the elaſticity 


of its particles. It remains ſo Tong ſuſpend- 


ed about the electrified body, and is not im- 
mediately repelled, becauſe it is a bad Con- 
ductor, and acquires Electricity very ſlowly; 


but having acquired a ſufficient quantity of 


Electricity, it begins to quit the electrified 
body, and aſcending in the air, extends itſelf 


into a large ſpace, in conſequence of the 


repulſion exiſting. between its own electrified 
particles. 


N VI. 


To Po 2 Metals conduct the eleftric FP luid 
through their Subſtance. 


Take a wire of any kind of metal, and 
cover part of it with ſome electric ſubſtance, 
as roſin, ſealing-wax, &c. then diſcharge a 
iar through it, and it will be found, that 
it conducts as well with, as without the 
electric coating. This proves that the elec- 
X 4 | tric 
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the cup and chain together is more denſe, 
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tric fluid paſſes through the ſubſtance of the 


metal, and not over its ſurface. A wire con- 


tinued through a vacuum is alſo a convincing 


proof of the truth of this obſer vation. 
EXPERIMENT VII. 
The eleftrified Cup and Chain. 


Inſulate a metallic cup, or any other con- 
cave piece of metal ; and place within it a 
pretty long metallic chain, having a filk 
thread tied to one of its ends. To the han- 


dle of the cup, or to a wire proceeding from 


it, ſuſpend a cork-ball electrometer; then 
electrify the cup by giving it a ſpark with 
the knob of a charged phial, and the balls 


of the electrometer will immediately diverge. 


If, in this ſituation, one end of the chain 


be gradually raiſed up above the top of the 


cup, &c. by the filk thread, while the 
lower end of the chain remains in it, the 
balls of the electrometer will converge a 
little; and more or leſs in proportion to the 
elevation of the chain above the top of the 
veſſel ; which proves that the Electricity of 


when 
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when theſe bodies are in a compact, than 
when they are in a more extended form. 
A more eaſy method to ſhew this property 
of Electricity, is that uſed by T. Ronayne, 
Eſq. which is as follows: He excites a 
long ſlip of white flannel, or a ſilk ribband, 
by rubbing it with his fingers; then by ap- 
plying his hand to it, takes off as many 
ſparks as the excited electric will give; but 
when the flannel, &c. has loſt the power of 
giving any more ſparks in this manner, he 
doubles, or rolls it up; by which operation 
the contracted flannel, &c. appears ſo ſtrong- 
ly electrical, that, it not only gives ſparks 
to the hand brought near, but it throws out 
ſpontaneous bruſhes of light, which appear 
very beautiful in the dark. | 


EXPERIMENT VIII. 


To ſhow the Courſe of the electric Fluid by the 
Flame of a Wax-taper. 


Fix at that extremity of the prime Con- 
ductor, which is the remoteſt from the ma- 
chine, a braſs rod ſix inches long, having 
on its extremity a braſs ball about three- 

fourths 
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fourths of an inch in diameter, and let the 

' winch of the machine be moved. If in this 
ſituation the flame of a wax-taper be pre- 
ſented to the above-mentioned: braſs ball, it 
will be blown almoſt horizontally, and in a 
direction from the ball, that is, in the di- 
rection of the electric fluid. If a wire with 
a like ball be fixed to the infulated rubber, 
the flame of a wax-taper, preſented to this 
ball, will be blown alfo in the direction of 
the electric fluid, that is, it will be blown 
upon the ball, ſhowing the true courſe of the 
electric fluid in a very ſimple and convincing 
manner. | Cs 


ExXPERIMENT IX. 


To ſhow the electric Attraction, and Repulſion 
245 the electric Light, | 


Fix a pointed wire upon the prime Con- 
ductor, with the point outward, and ano- 
ther like wire upon the inſulated rubber; 
then let the winch of the machine be turned, 
and the points of both wires will appear 
illuminated, viz. the former with a bruſh, 
and the latter with a ſtar. In this ſituation, 

a Pi take 


\ 


- 
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take an excited glaſs tube, and bring it ſide- 


way of the point of the wire fixed upon the 


prime Conductor, and you will ſee, that the 
bruſh of rays iſſuing from the point, is 
turned ſideway, 1. e. is repelled by the at- 
moſphere of the tube; and if the excited 
tube be held juſt oppoſite to the point, the 


bruſh will intirely vaniſh, becaufe both the 


tube and the point are electrified poſitive- 


F. the excited tube be brought near the 


point of the wire fixed upon the rubber, 
the ſtar upon it will turn itfelf towards the 
tube; for this wire, being electrified nega- 
tively, will attract the electric fluid of the ex- ] 


cited tube. 


If this experiment be repeated with an. 


excited ſtick of ſealing-wax, or any other 
electric, negatively electrified, inſtead of the 
glaſs tube, it will be found, that the bruſh 


proceeding from the wire fixed upon the 


prime Conductor, will turn itſelf towards 
the excited wax, &c. and the ſtar upon the 
Point of the wire negatively electrified, will 
be diverted from it, or intirely ſuppreſſed, if 
the excited ſtick of ſealing-wax be brought 
_ Juſt oppoſite to the point. 
| ExPE- 
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EXPERIMENT X. 
4 The electriſied Capillary Syphon, 


Let a ſmall bucket of metal, full of water, 
be ſuſpended from the prime Conductor, and 
put in it a glaſs ſyphon of ſo narrow ex- 
tremity, as the water will juſt drop from 
it. If in this diſpoſition of the apparatus 
the winch of tlie machine be turned, the 
water, which, when not electrified, only 
dropt from the extremity of the ſyphon, 
will now run in a full ſtream, which will 
even be ſubdivided into other ſmaller 
ſtreams; and if the experiment be made 
in the dark, it will appear beautifully illu 
minated. 25 


EXPERIMENT XI. 
The electriſted Bells. 


Fig. 10 of Plate II, repreſents an inſtru- 
ment having three bells, which are cauſed 
to ring by the power of electric attraction 
and repulſion. B is a braſs piece furniſhed 

* with 
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with a hook, by which it may be ſuſpend- 
ed from the rod proceeding from the extre- 
mity of the prime Conductor A. The two 
bells C, and E are ſuſpended by braſs chains, 
but the middle bell D, and the two ſmall 
braſs clappers between C D, and D E, are 
ſuſpended by ſilx threads. From the con- 


cave part of the bell D a braſs chain pro- 


ceeds, which falls upon the table, and has 
a ſilk thread F at its extremity. The appa- 
ratus being diſpoſed as in the figure, if the 
cylinder of the machine be turned, the clap- 
pers will fly from bell to bell with a very 
quick motion, and the bells will ring as leng 
as they are e kept electrified. 


The two bells C and E, being ſuſpended 
by braſs chains, are firſt electrified, hence 
they attract the clappers, communicate to 
them a little Electricity, and repel them to 
the unelectrified bell D, upon which the clap- 
pers depoſit their Electricity, and then run 
again to the bells C, E, from which they 
acquire more Electricity, &c. If by holding 
the ſilk thread F, the chain of the middle 
bell be raiſed from the table; the bells, after 
ringing a little while, will ſtop, becauſe the 

bell 


— 
— 


* 
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bell D remaining inſulated, will ſoon become 
as ſtrongly electriſied as either of the other 
two bells, in which caſe the clappers, hav- 
\ ing no opportunity to depoſit the Electri- 
city that they acquire from the bells pk E, : 
mu nnn _ | 


Tf this experiment 5 made in the dark, 
ſparks will be ſeen between the Gs and 
the bells. 


- EXPERIMENT XII. 
The Spider Seemingly animated by Eleftricity. 


Fig. 9 of Plate II, repreſents an electric 
Jar, having a wire C D E faſtened on its 
outſide, which is bended ſo as to have its 
knob E, as high as the knob A. B is a 

ſpider made of cork with a few ſhort 
threads run through it, to repreſent its legs. 
This ſpider is faſtened at rhe end of a ſilk 
thread, proceeding from the ceiling of the 
room, or from any other ſupport, ſo that 
the ſpider may hang mid-way between the 
two knobs A, E, when the jar is not 


charged. Let the 28 of the jar upon the 
2 table 


OF REC 
table be marked; then charge the jar by 
bringing its knob A in contact with the prime 
Conductor, and replace it in its marked 
place. The ſpider will now begin to move 
from knob to knob, and continue this mo- 
tion for a conſiderable time, ſometimes for ſe- 
| reral hours. 


The inſide of the Jar being charged po- 
ſitively the ſpider is attracted by the knob 
A, which communicates to it a ſmall quan- 
tity of Electricity; the ſpider then be- 
coming poſſeſſed of the ſame Electricity g 
with the knob A, is repelled by it, and 
runs to the knob E, where it diſcharges its 
Electricity, and is then again attracted by the 
knob A, and ſo on. In this manner the jar 
is gradually diſcharged; and when the diſ- 
charge is nearly complented, the ſpider fi- 
niſhes its' motion. 


EXPERIMENT XIII. 


The Spiral Tube. 


Fig. 13 of Plate II, repreſents an inſtru- 
ment compoſed of two glaſs tubes C D, one 
within 


— RY PER AE IN CCC 
* — 
* - 


EFF 


* 


f % 
* 


* 


32²⁰ A COMPLETE TREATISE 


within another, and cloſed with two knobed 
braſs: caps A, and B. The innermoſt of 
theſe tubes has a ſpiral row of ſmall round 
pieces of tin-foil, ſtuck upon its outſide ſur- 


face, and laying at about one thirtieth of 
an inch from each other. If this inſtru. 
ment be held by one of its extremities, and 


its other extremity be preſented to the prime 
Conductor, every ſpark that it receives 
from the prime Conductor, will cauſe ſmall 


* ſpark to appear between all the round pieces 


of tin-foil ſtuck upon the innermoſt tube, 
which in the dark affords a pleaſing ſpecta- 
ele; the inſtrument appearing cn by 
a ſpiral line of fire. 


The ſmall round pieces of tin-foil are 
ſometimes ſtuck upon a flat piece of glaſs 


AB CD fig. 12, fo as to repreſent curve 


lines, flowers, letters, &c. and they are il- 


luminated after the ſame manner as the 


ſpiral tube; i. e. by holding the extremity 
C, or B in the hand, and preſenting the other 
extremity to the prime Conductor, when the 
machine i is in motion. 


ExPE- 


 Exvynroten® XIV. 
The dancing Balls. 11 5 


Fix a AF wire. upon the prime Con- 
ductor, with the point outward ; then take 
a glaſs tumbler, graſp it with your hands, 
and preſent its inſide ſurface to the point 
of the wire upon the prime Conductor, 
while the machine is in motion ; the glaſs in 
this manner will ſoon become charged ; for 
its inſide ſurface acquires the Electricity from 
the point, and its outſide loſes its natural 
quantity of electric fluid through the hands, 
which ſerve as a coating. This done put a 
few pith balls upon the table and cover 
them with this charged glaſs tumbler. The 
balls will immediately begin to leap up along 
the ſides of the glaſs, as repreſented fig. 15, 
Plate II, and will continue their motion 
for a conſiderable time. | 


In this experiment the pith balls are at- 
tracted and repelled by the electric fluid 
ſuperinduced upon the inſide ſurface of the 


glaſs, which they gradually conduct to the 
. table 


5 [ | 105 
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: table or other conducting body upon which 
the glaſs is ſet; at the ſame time that the 
outward ſurface of the glaſs acquires the 
electric fluid from the contiguous air. 


CHAP, 


QF ieee 


CHAP. XII. 


F LO Properties of the EIS Phial, or 
| charged Electrics. 


HE 3 of charged electrics, 
plain as they may appear at firſt ſight, 
and conformable to the commonly eſtabliſh- 
ed theory of Electricity, are yet, when at- 
tentively conſidered, far from being intirely 


underſtood, ſo as to require no further expe- 


riments, or leave no doubt in the mind of 


the ſpeculative Electrician. The firſt queſ- 


tion, that naturally occurs, in conſidering a 
charged phial, is where does the ſuperin- 
duced electric fluid reſide ?—Is it lodged in 


the ſubſtance of the glaſs, or in the air con- 


tizuous to the ſurface of the phial? In the 
firſt caſe, if the electric fluid penetrates a 
certain quantity of the ſubſtance of the 
glals, it follows that a glaſs plate may be 
given ſo thin, that the electric fluid may 
freely pervade its ſubſtance*, If ſuch a 

"gy plate 


* I have often blown glaſs balls, ſo thin that then 
thickneſs was leſs than one-ſix hundredth part of an inch, 
þ + | and 
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plate can be made, it will be eaſy, from thence, 


to determine how far can the electric fluid 


_ penetrate the ſubſtance of the glaſs, when 


charged in the uſual manner. In the ſecond: 


caſe, if the electric fluid reſides in the ir 


contiguous to the glaſs, it muſt repel that air, 
j. e. a glaſs bottle ſhould contain leſs air when 
charged, than when i in its natural Rate ; but 
this is contrary to experience. 


The late Mr. CAN rox charged ſome thin 


glaſs balls of about an inch and a half in 


diameter, having tubes of about nine inches 


in length, and afterwards ſealed them her- 
metically. If theſe balls, when they were 


cold, were preſented to an electrometer, they 


thewed no ſign of Electricity; but if they 


were kept a little while near the fire, they 
then appeared ſtrongly electrical, and poſ- 
ſeſſed of that kind of Electricity, with which 


their inſide had been charged. Mr. CanTov 


diſcovered farther, that if theſe balls are 
kept f Water, they retain their virtue 


and have always obliered; that they were capable of re- 


ceiving a charge, which they retained for a conſiderable 


ym; if they were not made 21 hot. 


for 
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fu; a conſiderable time, even for ſeveral 
years ; but if they are often uſed, their 
power is ſoon exhauſted. It is obvious to 
remark, that the Electricity, which appears 
upon the outſide of theſe balls, when they 
are rendered hot, 1. e. when the glaſs is 
rendered a Conductor by the heat, is not 
that Electricity, which properly conſtitutes 


the charge, but the eee eee of | 


their inſide“. 


As for the Electricity, which conſtitutes 
the charge, it being juſt ſufficient to balance 
the contrary Electricity of the oppoſite ſur- 
face of the glaſs, it will loſe its power, 


as ſoon as it is arrived to that ſurface, ' 


which in the caſe of the above-mentioned 


* If a charged jar be inſulated, and diſcharged with an 
inſulated diſcharg ng rod, after the diſcharge both the 


ſides of the jar, together with the diſcharging rod, will be 
found poſſeſſed of the Electricity contrary to the Electricity 


of that ſide of the jar, which was touched laſt before the 
diſcharge ; which ſhows that one ſide of a charged elec- 
trie may contain a greater quantity of Electricity than 
that, which is ſufficient to balance the contrary Elec- 


tricity of the oppoſite ſide. . This redundant Electricity 


ſhould be carefully conſidered in performing experiments 
of a delicate nature. 


— 
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balls, it actually reaches, before it can 0 


upon the electrometer. 

The moſt remarkable phenomena pro- 
duced by charged electrics, are exhibited 
with flat plates of glaſs, jointly charged, 
like a ſingle coated plate. If two glaſs 
plates, having plain ſurfaces, be placed one 
upon the other, and their outward ſurfaces 
be coated: with tin-foil, in the uſual manner 
of coating a ſingle plate for the Leyden ex- 
periment, and then be charged, by preſent- 


ing one coating to the prime ConduQor, 
and communicating the other with the earth, 
the plates (which we ſhall call A, and B) 


after having been charged, will adhere very 


firmly to one another, and if ſeparated, A, 
Dix. that, whoſe coating was preſented to 


the prime Conductor, will appear poſitive | 
on both ſides, and B negative on both ſides, 
If theſe plates are laid in contact as before 


they were charged, and are diſcharged by 


making a communication between the two 


coated ſides, they will be found ſtill to ad- 


here to one another after the diſcharge, 
and if ſeparated, they will appear ſtill elec- 


trified, but with this remarkable difference, 


12. 


* 
„ 
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viz. that now A is negative on both ſides, 
and B poſitive on both ſides. If theſe 
plates, after being diſcharged, be ſeparated in 


the dark, flaſhes of light are perceivable 
between their internal ſurfaces. By laying 
the plates together, touching their coatings 


and ſeparating them ſucceſſively, the flaſhes 


may be obſerved for a conſiderable number 
of times, diminiſhing by degrees, until they 
quite vaniſh. 
Father BECcARIA explains theſe and other 
ſimilar phenomena of charged, as well as 
of excited electrics by the following princi- 
ple, which he diſtinguiſhes by the name of 
vindicating Electricity. When two bodies, 


either a Conductor, and an electrified electric, 


or two contrarily and equally electrified elec- 
trics are joined together, they adhere to each 
other, and their EleQricities diſappear; but 
as ſoon as they are ſeparated, the electrics re- 
cover their Elecricities*, How far this prin- 


ciple can be of uſe to explain the phenome- 


na of charged glaſs, &c. I will not take 
upon me to determine. It would exceed 


7 


7 


* See Beccarra's Artificial Electricity, Part. II. 
ſee, VI. 1 4 


too 


% 
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too far the limits of my work, if I were to 
enumerate, and account for all the particu- 
lars. When the principle is expreſſed, the 
ingenious reader may eaſily apply it to ex- 
plain the effects, I ſhall only mention an 
obſervation of Mr. HENLV relative to this 
ſubject, which ſeems not conformable to 
Father BECCARTA'“s theory, and with that 
I ſhall conclude this part of my work. Says 
Mr. HENLY in one of his papers preſented to 
the Royal Society, in which he deſcribes 
the above-mentioned experiments of the 
two glaſs plates, © Crown-glaſs, that is, 
te the glaſs commonly uſed for ſaſh win- 
4 dows, though ſo much thinner, ſucceeds 
ee in this experiment as well as the plate- 
« glaſs; but what is very. remarkable, the 
£« Dutch plates, when treated in the ſame 
* manner, have each a poſitive and nega- 
* tive ſurface, and the Electricity of both ſur- 
* faces, of both plates, is exchanged for the 
* contrary Electricity in the diſcharge. If a 
e clean, dry, uncoated plate of looking-glaſs 
d be placed between the coated looking-glaſs 
4 plates, or between the plates of crown- 
e olaſs, it appears, after charging, to be ne- 
4 gatively electrified on both ſides; but if it 

: 5 f be 


g 
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« be placed between the Dutch plates, 1 
„ quires, like them, a poſitive Electricity on 
« one ſurface, and a negative Electricity on 
85 the other.“ 


% 


In baer paper, Mr. HENL further 
obſerves, that if the Dutch plates are ſepa- 
rated immediately after being charged, they 
will then act like two plates of looking- 
glaſs, 7. e. one of them will be poſitive, and 
the other negative on both ſides; but if 
a little time be allowed before the plates be 
ſeparated, the experiment will conſtantly ſue⸗ 
ceed as above. 
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Neu Experiments i in TINY: 


108 TH E laws of Electricity, together with 


1 the experiments . neceſſary for their 
demonſtration, having already been deſcribed, 
in as compendious a manner as could be 
done, without obſcurity, I ſhall in the laſt 
Part of this work relate ſuch new experi- 
ments, and obſervations, as J have made 


during the courſe of about two years, in 


which time I have purſued the Science of 
Electricity with a particular view to diſco- 
ver, if poſſible, the unknown cauſe of ſeveral 
electrical phenomena, eſpecially thoſe relative 


to e e . 


The firſt inſtrument that I made uſe of, to 
n the Electricity of the atmoſphere, was 


an electrical kite, which I had conſtructed, 


not with a view to obſerve the Electricity of 
the- air, for this, I thought, was very weak 


and ſeldom to be obſerved ; - but as an inſtru- 
ment, which could be occaſionally uſed in 


time 
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time of a thunder-ftorm, in order to obſerve 
the Electricity of the clouds. The kite how- 
ever being juſt finiſhed, together with its 
ſtring, which contained a braſs wire through 
its whole length, I raiſed it the 31ſt of Auguſt 
1775, at ſeven of the clock in the afternoon, 
the weather being a little cloudy, and the 
wind juſt ſufficient for the purpoſe. The ex- 
tremity of the ftring being inſulated, I ap- 
plied my fingers to it, which, contrary to 
my expectation, drew very vivid, and pun- 
gent ſparks: I charged a coated phial at the 
firing ſeveral times; but I did not then ob- 
ſerve the quality of the Electricity. This 
ſucceſsful experiment induced me to raiſe the 
kite very often, and to keep it up, for ſeveral 
hours together, thinking that if any periodi- 
cal Electricity, or any change of its quality 
took place in the atmoſphere, it might very 
probably be diſcovered by this inſtrument. 
In the following two Chapters I ſhall deſcribe 
the conſtruction of the electrical kite with its 
appurtenances, and ſhall tranſcribe the moſt 
remarkable part of my journal, relative to the 
kite, i. e. deſcribing ſuch experiments only, 
which are more remarkable, and do not hap- 


pen very commonly; for although I have 
uſed 


- 
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15 uſed my kite, ſometimes ten, and more times 
in a week, and at any hour of the day or 
night, yet as the greateſt part of thoſe experi- 
ments are only of uſe to confirm a few laws 
of atmoſpherical Electricity, 1 ſhall leave their 
particular detail, and ſhall only ſubjoin thoſe 
Jaws at the end of the ſecond chapter. 
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The e 5 10 eledtrical Kite, aid he 
| Inſtruments uſed with it. 6 


THE firſt electrical kite, that T con- 

ſtructed, was ſeven feet high, and it 
was made of paper with a ſtick or ſtraiter, 
and a cane bow, like the kites commonly uſed 
by ſchool- boys. On the upper part of the 
ſtraiter I fixed an iron ſpike, projecting about 
a foot above the kite, which, I then thought, 
was abſolutely neceſſary to collect the Elec- 
tricity, and I covered the paper of the kite 
with turpentine, in order to defend it from 
the rain. This kite, perfect as I thought it 
to be, in its conſtruction, and fit for the expe- 
riments, for which it was intended, ſoon 


manifeſted its imperfections, and after being 


raiſed a few times, it became quite unfit for 
farther uſe; it being ſo large, and conſe- 
quently heavy, that it could not be uſed, 


except when the wind was ſtrong, and then 


after much trouble in raiſing and drawing it 
in, it often received ſome damage, which ſoon 
obliged me to conſtruct other kites upon a 
different plan, in order to aſcertain which 

2 | method 
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method would anſwer the beſt for my pur- 


poſe. I gradually leſſened their ſize, and 
varied their form, till I obſerved upon trial, 


that a common fchool-boy's kite, was as 


good an electrical kite as mine. In conſe- 
quence of which I conſtructed my kites in 
the. moſt ſimple manner, and in nothing dif- 
ferent from the childrens kites, except that I 
covered them with varniſh, or with well 
boiled linſeed oil, in order to defend them 
from the rain, and I covered the back part of 
the ftraiter with tin-foil, which however has 
not the leaſt power to increaſe its Electricity. | 
I alſo furniſh the upper extremity of the 

ſtraiter with a ſlender wire pointed, which, in 
time of a thunder-ſtorm, ' may perhaps draw 
the Electricity from the clouds, ſomewhat 
more effectually; but in general, I find, as 
it will appear in the account of the experi- 


ments, that it does not in the leaſt affect the 


Electricity at the ſtring. The kites, that 1 


generally have uſed, are about four feet high, 
and little above two feet wide. This ſize, I 


fand, 1s the moſt convenient, becauſe it renders 
them eaſy to be managed, and at the ſame time 
they can draw a ſufficient quantity of ſtring. 


As for ſilk or linen kites, they require a good 
Sg deal 
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deal of wind to be raiſed, and then they are 


not ſo cheap nor ſo eaſy to be made, as paper 


kites are. The ſtring ſometimes breaks, and 
the kite is loſt, or broken, for which reaſon, 
theſe kites ſnould be made as e and 2s 
ſimple as er 5 * not 
The fm 160 mak material part of this 
apparatus; for the Electricity produced is 
more or leſs, according as the ſtring is a bet- 
ter, or a worſe Conductor. The ſtring, 
which I made for my large kite, conſiſted 
of two threads of common twine twiſted 
together with a braſs wire between the ſtrands. 
This ſtring ſerved very well for two, or three 
trials, but on examination, I ſoon found that 


the wire in it was broken in many places, and 


it was continually ſnapping; the metallic 
continuation therefore being ſo often inter- 


rupted, the ſtring became ſoon ſo bad, that it 


acted no thing better than common twine 


without a wire. I attempted to mend it, by 
joining the broken pieces of wire, and work- 
ing into the twine, another wire, which proved 
a very laborious work; but the remedy had 
very little effect; the wire breaking again 


after the firſt trial, which determined me to 
A24uaopt 
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adopt other methods; and after ſeveral experi- 
ments, I found that the beſt ſtring was one, 
which I made by twiſting a copper thread“ 
with two very thin threads of twine. Strings 
like this I have uſed for the greateſt part of 
my experiments with the kite, and I find them 
to be exceedingly uſeful, and fit for the pur- 
Poſe. Silver or gold thread would do much 
better, to twiſt with the twine, becauſe they 
are much thinner than copper thread, and in 
conſequence the ſtring would be much lighter; 
but at the ſame time it is to be conſidered, that 
gold or filyer thread is muab enger than 

6 mer thread. | OR S989 pert 


4 40 115 

1 4 ad a 1 the 180 
good Conductor of Electricity, by covering it 
with conducting ſubſtances, as lamprblack, 
powder of charcoal, very . emery, and 
other ſubſtances, mixing them with diluted 
gum- water; but this method improves the 
ſtring very little, and for a very ſhort; time; 
for the laid ene ſubſtances . ſoon 


* 1 mean ſuch a thread of copper as is uſed "op trim- 
mings, &c. in imitation of gold threads, which are nothing 
more than ſilk or linen threads covered y with a thin lamina 


go copper. | 
; | | rubbed 


67 R Lein 
rubbed off of the twine. Mr. Nai x NE inform- 
ed me; that he had uſed to ſoak the ſtring of 
his electrical Eite in a ſtrong ſolution of falt, 
which rendered it a good Conductor, fo far 
as it attracted the moiſture of the air. In 
conſequence of this information T ſoaked in 
alt water a long piece of twine, and by raiſ- 
ing a kite with it, I found that it conducted 
the Electricity pretty well, but I thought it 
much inferior to the above- deſeribed ſtring 
with the copper thread: beſides, the ſalted 
ſtring in wet weather not only leaves part of 
the ſalt upon the hands of the Operator, and, 
in conſequence renders them unfit to manage 
the reſt of the apparatus, but it marks a white. - 
ſpot wherever it touches the clothes. 


In raiſing the kite when the weather is very 
cloudy and rainy, in which time there is fear 
of meeting with great quantity of Electricity, 
| generally uſe to hang upon the firing A B 
fig. 8, Plate II, the hook of a chain C, the 
other extremity of which falls upon the 
ground. Sometimes I -uſe another cautien 
beſides, which is to ſtand upon an inſulating 
ſtool ; in which ſituation, I think, that if any 
great quantity of Eleclricity, ſuddenly dil- 

2 | . 
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charged by the clouds, ſtrikes the kite, i it can- 
not affect much my perſon. As to inſulated 
reels, and ſuch like inſtruments, that ſome 
gentlemen have uſed for to raiſe the kite, 
without danger of receiving any ſhock; fit 
for the purpoſe as they may appear to be in 
| theory, they are yet very inconvenient to be 
managed. Except the kite be raiſed in time 
of a thunder: ſtorm, there is no great danger 
for the Operator to receive any ſhock. Al- 
though I have raiſed my electrical Rite hun- 
dreds of times without any caution whatever, 
I have very ſeldom received a few.exceedingly 
flight ſhocks in my arms. In time of 'a 
thunder- ſtorm, if the kite has not been raiſed 
before, I would not adviſe a perſon to raiſe 
it while the ſtormy clouds are juſt overhead; 
the danger in ſuch time being very great, 
even with the precautions above mentioned: 
at that time, without raiſing the kite, the 
Electricity of the clouds may be obſerved by 
a cork ball Electrometer held in the hand in 
an open place, or if it rains, by my electro- 
meter for the rain, which will be deſcribed 
hereafter. £208 1 


When 


Of ELECTRICITY: an 


| When the Kite ha TOR raiſed; oa 
introduce the ſtring through a window in a 
room of tlie houſe, and faſten it to à ſtrong 
ſilk lacę, the extremity of which is generally 

tied to a heavy chair in the room. In fig. 8 

of Plate III, A B repreſents part of the ſtring 

of the kite; which comes within the room; 
Crepreſents the ſilł lace; DE; a ſmall prime 
Conductor, which, by means of à ſmall wire 
is corinected with the ſtring of the kite; and 
F repreſents the quadrant electrometer fixed 
upon a ſtand of glaſs; covered with ſealing- 
wax; which I uſed to put neat the prime Cons 
ductor, rather than to fix it in a hole upon the 
Conductor; becauſe the ſtring A B ſometimes 
ſhakes ſo as to pull the prime Conductor 

down, in which zaſe the quadrant eleftromes 
cr remains ſafe upon the table, otherwiſe it 
would be broken, as 1 have often experienced 
before 1 thought of this method. G repre- 
lents a glaſs tube about eighteen inches long, 
with a knobed wire cemented to its extremity, 
which inftrument I uſe for to obſerve the 
quality of the Electricity, when the Electri- 
city of the kite is ſo ſtrong, that I think it 
not ſafe to come very near the ſtring. The 
2 2 method 
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method is as follows I hold the inſtrument 

by that extremity of the glaſs tube, which 

is the fartheſt from the wire, and touch the 
ſtring of the kite with the knob of its wire, 
which being inſulated, acquires a ſmall quan- 
tity of Electricity from it, which is ſufficient 
to aſcertain its quality when the knob of the 
inſtrument is brought near an electrified elec- 
trometer. Sometimes, when I raiſe the kite 
in the night time, out of the houſe, and 
chere I have not the convenience of obſerv- 
ing the quality of its Electricity by the at- 
traction and repulſion, or even by the appear- 
ance of the electric light, I make uſe of a 
coated phial, which I can charge at the ſtring, 
and when charged, put into my pocket, 
wherein it will keep charged even for ſeveral 
hours . e e uſe of chis N 


"Hamm 


. 


* The ra of this phial is as ; follows. Beſides 
the coating on the inſide and outſide that this phial has, 
like any other of the ſame kind, a laſs tube open at both 
ends is cemented into its neck, and proceeds within the 
phial, having a {mall wire faſtened to its lower extremity, 
which touches the inſide non-eleQric coating. The wire 
with the knob of this phial is-cemented into another glaſs 


tube, which is nearly twice as long, and ſmaller than the 
emp 3 tube 


- QT /EERCTWFCEDY. 4 wn 
I am obliged to keep the kite up no longer 
than it is neceſſary to charge the phial, in 
order to obſerve the quality of the Electricity 
in the atmoſphere; for after that the kite has 
been drawn in, and brought home, I can then 
examine the Electricity of the inſide of the 
phial, which is the ſame as that of the kite. 


When the Electricity of the kite is very 
ſtrong, 1 fix a chain, communicating with 
the ground, at about fix inches diſtance from 
the ſtring, which may carry off its Electri- 
city, in caſe, that this ſhould increaſe ſo much, 
as to put the byſtanders in danger. | 


tube cemented into the neck of the phial. The wire is 
cemented ſo, that only its knob projects out of one end, 
and a ſmall length of it out of the other end of the tube. 
If this piece with the wire be held by the middle of the 
glaſs tube, it may be put in or out of the tube, which is in 
the neck of the phial, ſo as to touch the ſmall wire at th 
lower extremity of it, and that without diſcharging the 
phial, if it is charged. I have kept ſuch a phial charged 
for ſix weeks together, and probably it would keep much 
longer, if it were to be tried. The ingenious young Elec- 
 trician may make uſe of ſuch a phial for ſeveral diverting 
purpoſes, | 
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Beſides the above-deſcribed -apparatus, [ 
have ' occaſionally uſed ſome other inſtru- 


ments, which I have often varied, according 
as ſome particular experiments required; but 
as they are of no great conſequence, I ſhall 


. omit to deſcribe them. It is only neceſſary, 


before I enter into the narration of the princi- 
pal experiments performed with the kite, to 
give an idea of the ſtandard of my quadrant 
electrometer, which may, very probably, ſhew 
the ſame intenſity of Electricity under a 
number of degrees different from the other 
inſtrument of the ſame kind. When the 
kite is flying, and the apparatus is diſpoſed 
as in fig. 8, of Plate III, I bring, under the 


extremity E of the prime Conductor, a little 


bran, held upon a tin plate, and obſerve, that 
when the index of the electrometer is at ten 
degrees, the prime Conductor begins to attract 
the bran at the diſtance of about three fifths 


of an inch, when the index is at twenty 


degrees, the prime Conductor attracts the bran 
at the diſtance of about one inch and a quarter, 


when the index is at thirty degrees, the bran 


3 to be attract at the diſtance of two inches 
| and 
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CHAP. IL 


Experiments performed with the electrical 
Kite. 


Eptember the 2d, 1775. The weather 
being very cloudy, and actually rain- 
ing, the kite was raiſed at eight o'clock 
P. M. with two hundred yards of ſtring, 
which had a braſs wire through its- whole 


length. The wind was from the ſouth and 
very ſtrong, The Electricity at the ſtring 


was negative, and juſt ſufficient to charge a 
half-pint phial ſo as to give a ſhock ſen- 
ſible to the elbows. The kite, after being up 
for about one hour, fell to the ground, 
having its paper, which was not properly 


varniſhed, almoſt intirely torn off by the 


violence of the wind and the rain, iy 


September the 14th, The kite was 
raiſed with a ſtrong north wind at half paſt 
three P. M. The Electricity was poſitive, 


and pretty ſtrong, the index of the electro- 


5, meter 


Cl 


oF. ELECTRICITY. wh 


meter being generally about 2005. The 
weather was rather cold, - and very thick 
clouds were gradually approaching the ze- 
nith. The kite was pulled down at half 
en four P. M. 


N. B. At night the aurora borealis Was 
very ſtrong, and ſeveral flaſhes of lighten= 
ing were ſeen near the horizon towards the 
north 


September the 23d. A ſmall kite was raiſed 
at half: paſt ten o'clock in the morning, 
and it Was kept up for eleven hours ſuc- 
ceſſively, vi. till half paſt nine P. M. | 
The ſtring, which was only a common 
twine without a wire, was conſtantly elec- 
trified poſitively although in a very ſmall 
degree. About nine 0 clock the Electricity 
appeared ſtronger, ſo that a ſmall phial, 
charged at the ſtring, gave a pretty ſenſible 
ſhock, The weather was very clear, and 
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* The index of the electrometer in general raiſes 
higher or falls lower, according as the kite comes nearer to, 
or goes farther from the zenith ; 5 the length of. the ring 
remaining the ſame, 
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warm :- but i in the night no autora borealis, 


or any other electrical appearance was per- 
ceived. The wind was eaſt by ſouth, and ſo 
weak that the kite was. F, 15. with great 
ene | 5 3 5971 un 1 


"October the roth, 1775. The 1 
being clear, and the wind blowing ſtrong 


from the ſouth weſt, the kite was raiſed 


at eleven o'clock A. M. with ninety yards of 
ſtring, which had a copper thread twiſted in“. 
The wind, during the experiment, increaſed 
and decreaſed ſeveral times, and the Electri- 
city; which was poſilive, as it appeared by 
the index of the Electrometer, alſo increaſed 
and decreaſed. At noon the violence of the 
wind cauſed the kite to fall. At half paſt 
four o'clock, the wind being a little more. 
moderate, the kite was raiſed again. The 
Electricity was alſo poſitive, and ſeemed ra- 
ther ſtronger than it had been in the morn- 
ing. The weather at this time was cloudy; 
the clouds appearing much thicker near the 
borizon, IN about the zenith, N kite 


* Such firing 2 as this was uſed in all the en 8 en- 
periments. 


way 


Or ELECTRICITY. wn 


Was db dorabag half - paſt five o'clock, 
and at half after ſeven was raiſed again; 
every phenomenon continuing the ſame; At 
eight o*clock;/ While IJ was pulling the kite 
io, I infulated the ſtring when only thirty- 
five yards of it were out, and was ſur- 
priſed to find that now the Electricity was 
| as ſtrong as it had been, when all the ſtring 
was out, which was ninety yards long. It 
muſt however be remarked that at this time 
a few flaſhes of lightening were ſeen among 
the clouds, which were pretty thick about 
the horizon. At a quarter paſt eleven 
o'clock; - the kite was raiſed. again, which 
was the fourth time of raiſing it that 
day; the weather then being very clear, and 
the wind the ſame as in the afternoon. 
The Electricity was very weak, but conſtant- 
ly poſitive. The kite was pulled down ar 
8 pg the a few minutes nb + 


#1 * 


October, hes ad 3th dw two p. „ M. 
a thick fog being juſt cleared up, the wea- 
ther became clear, and the wind began to 
blow from the ſouth ſouth weſt. The kite 
was raiſed with one hundred and twenty 
yards of ſtring, and it Was kept up no 

longer 


— 
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longer than a quarter of an hour... The 
Electricity was poſitive and pretty ſtrong; 
the index of the electrometer being about 
15% At half paſt three o'clock the kite 
was raiſed again, the weather being very 
little cloudy. At half paſt four o'clock the 
clouds became very thick, and in a ſhort 
time began to rain, which increaſe aſed the Elec- 
tricity of the kite without changing its qua- 
lity; the index of the electrometer arriving 
to 209. The kite Was ee n at five 
——: ‚— jatar | 


5 October the 18th. After having rained a 
great deal in the morning, and night. before, 
the weather became a little clear in the 
afternoon, the clouds appearing ſeparated, 
and pretty well defined. The wind was 
weſt, and rather ſtrong, and the atmoſphere 
in a temperate degree of heat. In theſe 
circumſtances at three P. M. I raiſed my 
electrical kite with three bandred and fixty 
feet of ſtring. After that the end of the 
ſtring, had been inſulated, and a leather ball, 
covered with tin-foil, had been hanged to it, 
I tried the power, and quality of the Elec- 
tricity, which appeared to be poſitive and 

pretty 
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pretty ftrong. In a ſhort time a ſmall cloud 
paſſing over, the Electricity increaſed a little; 
but the cloud being gone, it deereaſed again 
to its former degree. The ſtring of the 
kite was now faſtened by the ſilk lace to 


2 poſt in the yard of the houſe, whereii 


[ live, which is ſituated near Iſlington, and 


I was repeatedly, charging two coated phials; | 
and giving ſhocks with them :—white-T was 


ſo doing, the Electricity, which was fill 
poſitive, began to decreaſe, and in two or 
three minutes time it became ſo weak; that 
it could be hardly perceived with a very 
ſenſible cork ball electrometer. Obſerving 
at the ſame time that a large and black 
cloud was approaching the zenith (which, no 
doubt, cauſed the decreaſe of the Electricity) 
indicating imminent rain, I introduced the 
end of the ſtring through a window, 1 in a 
firſt floor room, whertin I faſtened it by the 
filk lace to an old chair, The quadrant 
electrometer was ſet upon the ſame window, 
and Was, by means of a wire, connected 
with the ſtring of the kite. Being riow 
three quarters of an hour after three dock, 
the Electricity was abſolutely unpereeivable; 7 
however 1 in about three minutes time it be- 

came 


— —— & I CENT MEI 
„eee P 
— 2 2 
mY . — bs 7 
S SAD. ras 


1 * 
_— 
* 
« ny 
. * 
[4 £ 
. N 
* * 
1 
1 2 
* 
1 
In 
Tx ol 
? l 
1 —_ 
7 
F 
LES” 
. . 
42 
E 5 
11 
1 4 
, 4 
22 
q 411 
8 hr 
8 of 
ax RY 
7 12 
I 
: '% 810 
v 7 
; 1 
8 3 o , . 
* $61 
t 11 
1 N: 9 
1 Ls 
Ly . a 
. 1 
2 oy \ 
\ l 
1 I 
4 * 
788 
457 
2 
[2 23 
. B48 
x 5 2 
3 
J. 
* Re 
Is | 
5 
: 1 
Ko: 
4 "OF 
14 
AY 
J. 
1101 
125 
5 3" 
1 
1 42 
i 
- F 
{ 124 
1 
1 
= [x 
” 71. 
237 
L 4 
8 1 
1: 1 
5 bl 
40 7. 
1 
1 
1 
: 1 T7 
$$ 
% n 
1 
1 * 
* 
c 
e 
; EF 
7 * 
8 
yt 
þ u 
. 
hls 
* 
. 
oy 
A 
+. 
3 
$8 & 
1199 
* 1 
+ 
1 6 
i! * 
T8 
ju #8; 
. 
Nn 
te] 
+ 
47 ig 
5 -4 
a 
4 
0 


35 ACOMPLETE TREATISE 


came again perceivable, but now upon triat 
was found to be negative; it is therefore 
plain that its ſtopping was nothing more 
than a change from poſitive to negative; 
which was evidently occaſioned by the ap- 
proach of the cloud, part of which by this 
time, had reached the zenith of the kite, 
and the rain alſo had began to fall in large 
drops. —The cloud came farther on the 
rain increaſed, and the Electricity keeping 
pace with it, the electrometer ſoon arrived 
to 15%. Seeing now, that the Electricity 
was pretty ſtrong, I began again to charge 
the two coated phials, and to give [ſhocks 
with them; but the phials had not been 
charged above three or four times, before 1 
perceived that the index of the electrometet 
was arrived to 359, and was keeping ſtill 
increaſing. The ſhocks now being very 
ſmart, I deſiſted from charging the phials 
any longer, and conſidering the rapid ad- 
vance of the Electricity, thought to take off 
the inſulation of the ſtring, in caſe that if it 
ſhould increaſe farther, it might be ſilently 
conducted to the earth, without cauſing any 
bad accident by being accumulated in the 


a ſtring.” To ** this, as T had 
1 no 
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no proper apparatus n near me, I thought 

to remove the ſilk lace, and faſten the ſtring 
itſelf: to the chair; accordingly I diſengaged. 
the wire that connected the electrometer 
with the ſtring; laid hold of the ſtring; un- 
tied it from the ſilk lace, and faſtened it to 
the chair; but While I effected this, which 
took up leſs than half a minute of time, 
| received about a. dozen, or fifteen very 
ſtrong ſhocks, Which I felt all along my 
arms, in my breaſt, and legs; ſhaking me 
in ſuch a manner, that I had hardly power 
enough to effect my purpoſe, and to Warn 
the people in the room to keep their diſtance. 
As ſoon as 1 took my hands off the 
ſtring, the Electricity (in conſequence of the 
chair being a bad Conductor) began to ſnap 
between the ſtring and the ſhutter of the 
window, Which was the neareſt body to it. 
The ſnappings which were audible at a good 
diſtance out of the room, ſeemed firſt 
iſochronus with the ſhocks, which I had re- 
ceived, but in about a minute's time, oftner, 
ſo that the people of the houſe compared 
their ſound to the ratling noiſe of a jack 
going when the fly is off. The cloud now: 
was juſt over the kite; it was black, and 
well 


+ 
1.4 
\ 
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well defined, of almoſt a circular form; its 


diameter appearing to be about 400; the 
rain was copious but not remarkably heavy, 
As the cloud was going off, the electrical 


became unaudiable. I went then near the 


ſtring, and finding the Electricity weak, but 
ſtill negative, I inſulated it again, thinking 
to keep the kite yp ſome time longer; but 
obſerving that another larger, and denſer 
cloud was approaching apace towards the 
zenith, and I had then no proper apparatus 
at hand, to prevent every Pollible bad acci- 
dent, reſolved to pull the kite in; accord- 


ingly a gentleman, who was by me, began 


pulling it in, while I was winding up the 
firing. The cloud was now very nearly 
over the kite, and the gentleman, who was 
pulling in the Ming, told me, that he had 
received one or two light ſhocks in his 
arms, and that if he were to feel one more, 


he would certainly let the ſtring go, upon 


which I laid hold of the ſtring and pulled 
the kite in as faſt as I could, without any 
_ farther obſervation ; being then ten minutes 
after four o'clock, | 


N. B. 
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N. K. Thbete was fticher hinder or 
lightening perceived that day, nor indeed for 
ſome days before or afterwatds. 


November the 8th, 1775. The wind 
being north weſt, and juſt fufflcient, the 
kite was raiſed at thtee quarters paſt eleven 
A. M. with one hundred and twenty yards 
of firing. The Electricity was poſitive and 
weak; the weather being cloudy. At noon 

the clouds grew thicker, and the Electricity 
quite vaniſhed; however in a few ſeconds © 
it returned, and from this time it evidently 
kept increafirig and decreafitig, according as 
the clouds became thinner or thicker.” At 
forty minutes after one o'clock the Electricity 
vaniſhed again; a thick cloud then covering 
almoſt the whole emiſphere; but as 4 
little rain began to fall, the Electricity te- 
turned, and it was ſtill poſitive; At three 
quarters paſt three o'clock the clouds began 
to grow thin, and the Electricity inereaſed 4 
little; but at this time I was obliged to pull! 
the kite in. The index of the electrometer 


in this experiment ſeldom arrived to 6. 


A a No- 
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Mord the 16th, The weather being 
very clear and froſty, the kite was raiſed at 
a quarter paſt ten A. M. with one hun- 
dred and twenty yards of ſtring. The Elec- 
tricity was politive and pretty ſtrong, - the 
index of the electrometer going from 92 to 
15%, railing as the wind blew ſtronger, and 
the kite was more elevated, and w/e verſe, 
At a quarter paſt three o'clock the wind, 
which was north north weſt, intirely Failing, 


the kite fell, 


November the 17th. The weather being 
exceedingly damp, and the fog ſo denſe, 
that the houſes at about a quarter of a mile 
diſtance could not be diſtinguiſhed, the kite 
was raiſed at two P, M.* with one hundred 
and ten yards of ſtring, while it was rain- 
ing, but very little. The Electricity was 
poſitive, and ſo weak that the cork balls of 
an electrometer diverged about three quarters 
of an inch. The wind being very violent 
I was obliged to pull the kite in, after having 


been up for about five minutes, 


De- 
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December the 5th. 1775. The weather 
being equally cloudy, and the wind weſt 
by north, and hardly ſufficient, the kite was 
raiſed at a quarter paſt three P. M. with 
one hundred and twenty yards of ftring. 
The Electricity was poſitive and ſo weak, as 
to cauſe the cork balls of an electrometer to 
diverge about an inch. At a little after 
four o'clock the kite was pulled in; and 
at eight o'clock in the evening it was 
raiſed again. At this time the Electricity 
was much ſtronger than in the after- 
noon, but conſtantly poſitive. The weather 
clearing up, the clouds were driven away 
by the wind, which was now a little 
ſtronger than in the afternoon, At forty 
minutes after eight o*clock the ſky was 
clear, the moon and ſtars appearing very 
bright ; except that a few thin clouds 
were yet to be ſeen near the horizon. 
The index of the electrometer was now 
going from 15? to 20% At ten mi- 
nutes after nine o'clock the kite was drawn 
5 


A 2 if N. B. 
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N, B. No aurora borealis was to be ſeen. 


December the 20th. The weather being 
cloudy and hazy, the kite was raiſed at 
three-quarters after ten o'clock A. M. with 
one hundred and forty yards of ſtring. 
The Electricity was poſitive and pret- 
ty ſtrong, the index of the eleCtrometer 
going from 16? to 21%. At half paſt 
one, P. M. the weather growing a little 
clearer, I pulled the kite down, and after 
having interpoſed a ſilk ribband between 


its loop and the extremity of the ſtring, 


ſo as to inſulate the kite, I raiſed it 
again with the ſame length of ſtring, and 
after I had inſulated the lower extremity of 
the ſtring, I obſerved that the intenſity of 
the Electricity, as it appeared by the index 
of the electrometer, was, as nearly as could 
be determined, the ſame as before, i. e. when 
the kite was not inſulated with reſpect to the 
ſtring ., 5 0 


At two o'clock P. M. 1 pulled the kite 
down, and found upon obſervation, that the 


ſilk ribband had contracted no moiſture, ſo 
* l that 
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that the kite was perfectly inſulated by it. 


This experiment of inſulating the kite I 


have often repeated at other times, and 
have always met with the ſame ſucceſs ; hence 
it appears, that it is the ſtring and not the 
kite, which in general collects the Electricity 
from the air. The kite therefore in ge- 
neral is only uſeful to extend the ſtring high 
into the open air. 


January the 4th, 1776. The froft hav- 
ing been very hard during the day. and 
night before; the wind began to blow very 
ſtrong from the ſouth at two o*clock A. M. 
which occaſioned a ſudden thaw and a co- 
pious rain. At eight o'clock A. M. in which 
time the kite was raiſed, the hemiſphere 
appeared like a uniform dark canopy, under 
which ſeveral ſmall, irregular, and darker 
clouds were running very faſt; the rain 


was conſtant, but not remarkably heavy. 


As ſoon as the ſtring of the kite was in- 
ſulated, the Electricity, which was negative, 
began to ſnap from it, to the ſhutter of the 


window and other bodies near; the index 


of the electrometer arrived to 40. and it 
would have certainly gone farther, if the ap- 
8 A a3 paratus 


. 
I eee nr - 
PI 5 a: 
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paratus had been drier; but the air was ſo 


damp, that it was almoſt impoſſible to keep 
any part of the apparatus ſufficiently free 
from moiſture. The Electricity however, 
gradually decreaſed, ſo that at ten o'clock 
A. M. at which time the kite was pulled in, 
the index of the electrometer was at a lit- 
tle above 129.' The coated phials in this 
experiment were charged ſurpriſingly quick; 
three or four ſeconds of time being ſuffi- 
cient to charge - two half-pint phials com- 
pletely. | 


January the 11th. The ground was covered 
with ice and ſnow, and the atmoſphere was 
ſo hazy, that the houſes at a mile diſtance 
could not be perceived. The wind was ſouth 
eaſt by ſouth, and juſt ſufficient to raiſe the 
kite, which was raiſed at three o'clock P. M. 
with one hundred and twenty-four yards 
of ſtring, and kept up till half an hour 
after midnight. When the kite was firſt 
raiſed it began to thaw, but as ſoon as 
it was dark it began to freeze again very 
hard. The Electricity was poſitive, and 
pretty ſtrong, the index of the electrometer 
being about 139% At half paſt four o'clock 

4 | | | 5 J let 
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J let out thirty-four yards more of ſtring, 


ſo that all- the firing the kite now had, 


was one hundred and fifty-eight yards. 
With this addition of ſtring the Electricity 
increaſed, ſo that the index of the electro- 
meter arrived to 17% At half after five 
o' clock the wind began to increaſe, and the 
Electricity to decreaſe, until the index of 
the electrometer arrived to 60. At three 
quarters paſt fix o'clock the index of the 
electrometer was about 13%, and at ſeven 
o' clock it arrived to 20 ; the wind being now 
quite eaſt, At one quarter paſt ſeven o'clock 
the index of the electrometer was about 25. 
From this time the wind and the Electricity 
began both to decreaſe, ſo that at nine 
o'clock the index of the electrometer was 
about 100. At eleven o'clock the wind in- 
creaſed. At twelve o'clock the wind was 
very ſtrong, and the index of the elec- 
trometer was about 69, At half paſt twelve 
o'clock the index of the electrometer was 
between 3, and 4“; but the wind being 
grown very violent, the ſtring broke very 
near the window, and was loſt with the 
kite. 


1 N. B. 


* 
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N. B. A few minutes after the kite was 
loſt, it began to ſnow copiouſſy. 


January the 26th. The froſt. being very 
intenſe as it had been for about three weeks, 
and actually ſnowing, I raiſed the kite with 
ſeyenty yards of ſtring; but before the 
ſtring was inſulated it ceaſed. to ſnow. and 
the weather began to clear up, and ſoon 
became very ſerene. The Electricity - was 
politive, and very ſtrong, the index of the 


electrometer being about 329%. At eleven 


o'clock the ſtring broke, and the kite fell, 
after having been up for above three quarters 
of an hour. | 


February the 17th, 1776. The weather 
being cloudy, rainy, and ſo hazy, that the 
houſes at half a mile diſtance could not be 
diſcerned, the kite was raiſed at three quar- 
ters paſt eleven o'clock A. M. with one 
hundred and ſeventy-five yards of firing. 
The wind was pretty ſtrong ; the Electricity 
was negative, and alſo ſtrong, the index of 
the electrometer being about 20%. In about 
five minutes time the rain ceaſed, the wind 

| weakened, 
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weakened, and ſhifted a little towards the 
ſouth, and the Electricity changed from ne- 
gative to poſitive. The index of the elec- 
trometer was now about 15%. In two or 
three minutes time it began to rain again, 
and continued ſo for the greateſt part of that 
day; the wind became very weak, and the 
Electricity changed again from poſitive to 
negative, and continued ſo till half an hour 
after noon, at which time the wind be- 
came ſo _ that I was | obliged to yo the 
kite in. | 


February the 19th. The {ky 1 full 
of pretty well defined clouds, and the wind 
weſt north weſt, the kite was raiſed at half 
paſt three o'clock P. M. with one hundred 
and ſeventy-five yards of ftring. The Elec- 
tricity was poſitive and ſtrong, the index of 
the electrometer going from 109 to 2009, 


At three quarters paſt three o'clock a denſe _ 


cloud paſſed over the kite, which occaſioned 
the index of the ele&rometer to deſcend to 
4%, As the cloud went away, the elec- 
trometer elevated its index. At four o'clock 
the kite was pulled down, 1 


April 
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April is Sth, Dk The Sa was 
clear and the northern light very ſtrong. 
The kite was raiſed for a few minutes at 
nine o'clock P. M. with one hundred and 
ſeventy- five yards of ſtring; the wind being 
north north weſt and pretty ſtrong. The Elec- 
tricity was poſitive, and, as I could judge, the 
index of the ele ctrometer would have n 


ta way 


May the 15th, 1776. The weather being 
cloudy, and the wind north; the kite was raiſed 
at three o'clock P. M. with one hundred 
and ſeventy yards of ſtring. The Electri- 
city was at firſt exceedingly weak, and, as 
. T imagine, (for I had not time to examine 
it) poſitive. But a denſe cloud paſſing over 
the kite, the Electricity vaniſhed, and as a 
few'drops of rain' fell, a very weak nega- 
tive Electricity appeared, which ſoon in- 
creaſed, ſo as to cauſe the index of the 
electrometer to arrive to 159, The rain 
however, in a few minutes, ceaſed, and 
the Electricity gradually decreaſed and va- 
niſhed. A very weak poſitive Electricity im- 


ere took place ; but as another denſer 
cloud 
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cloud paſſed over, and a few very ſmall drops' 
of rain fell, the poſitive Electricity vaniſhed, 
and the negative took place. The cloud and 
rain ſoon went off, and the Electricity became 
again poſitive, and continued fo till the kite 
was pulled down. According as the clouds, 
which paſſed continually over the kite, were 
thinner or thicker, ſo the Electricity was 
more or leſs intenſe, ſometimes cauſing 
the index of the electrometer to arrive to 
5, and at other times being ſcarce per- 
ceiveable with the cork ball electrome- 
ter. At five o' clock the kite was pulled 
in; the weather being then pretty clear, 
and the index of the electrometer at 39. 
The wind, during this experiment, was 
ſtronger or weaker according as the clouds 
which paſſed over were thicker or thinner. 
At half paſt ſeven o'clock in the evening of 
the ſame day, the kite was raiſed again, with 
the ſame length of ſtring, the wind being 
then rather ſtrong, and the weather pretty 
clear. The Electricity was poſitive, and 
the index of the electrometer ſtood at 109; 
but as ſome clouds came from the north, 
the Electricity began to decreaſe, and by 
eight o'clock, it * ſeparated the balls of an 
electro- 
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ele meter, the hemiſphere. being then 
inticely covered by clouds. At half paſt 
eight o'clo.k the kite was pulled down, the 
clouds over the kite being then very chin, 
and the: inden af the electrometer at 5. 


155 * the ae 1 The DOVE. idle 
cloudy and the wind on the ſouth ſouth weſt, 
the kite was raiſed at one o'clock P. M. with 
one hundred and ſeventy yards of ftring, 
The Electricity was poſitive, and the index 
went from 19 to 75. At three quarters paſt 
one o' clock the clouds began to be diſſipated, 
and the Electricity increaſed a little, At two 
o'clock the kite was pulled in. 


June the 17th. The weather being eloudy, 
and the wind ſouth weſt, the kite was raiſed 
at five o'clock P. M. with one hundred and 
ſeventy, yards of ſtring. The Electrieity was 
poſitive,” and the index of the electrometer 
went from 10 to 169. In this experiment 
the clouds, whether thicker or thinner, ſeemed 
to have no effect upon the Electricity of the 
kite, At a quarter paſt fix o'clock the kite 
was e in. 


June 


F : 
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1 the 20th, The weather bal g cloudy 
and the wind eaſt, and juſt ſufficient, the 
kite was raiſed at three quarters paſt three 
P. M. with one hundred and ſeventy. yards 
of ſtring. The Electricity was poſitive, and 
the index of the electrometer ſtood about 
89. At five o'clock the weather began to 
clear up, and the Electricity to increaſe; 
ſo that in half an hour's time the index 
of the electrometer arrived to 14?; . and 
at ſix o'clock it ſtood at 25% But the wind 
ſuddenly - failing about this — the kite 
fell. | Ri | {36 


January the 8th, 1777. The weather being 
froſty and clear, and the wind north, and 
pretty ſtrong, the kite was raiſed at four 
o'clock P. M. with one hundred and ſeventy 
yards of ſtring. The Electricity was poſitive 
and ftrong, the index of the electrometer 
being at 3690. The ſpark: taken from the 
ſmall prime Conductor, was remarkably 
pungent in this experime ; although it 
was hardly a quarter of an inch long. At 
a a quarter paſt five o'clock the kite was pulled 
in. 

General 
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General Laws, deduced FIT TY. Experiments 
| I 55 med with the eletirical Kites. 


'Y The air-appears to be electrified at all 
times; its Electricity is conſtantly poſitive, 
and much ſtronger in froſty, than in warm 
weather *; but it is by no means en in the 
_ than in dhe . 5 


. T he 3 of the clouds bea 
leſſens the Electricity of the kite; ſometimes 
it has no effect upon it; and it is very en 
that i it increaſes i it a little. | 


* My obſervations upon the Electricity of the atmoſ- 
phere, have been made in almoſt every degree of tempe- 
rature, from 159 to 80% of FARENHEIT's Thermo- 
meter. | | 5 

+ In all my experiments it happened only once, that 
the ſtring of the kite gave. no ſigns of Electricity; it 

was one afternoon, when the weather was warm, and the 

; wind ſo weak that the kite was raiſed with difficulty, and 
could hardly be kept up for a few minutes ; in the evening 
however, the wind, which in the day-time had been north 
weſt, ſhifted to the north eaſt, blowing a little ſtronger, 
I then raiſed the kite again, being half paſt ten o'clock, 
and obtained, as uſual, a pretty ſtrong poſitive Electri- 
__ 


III. When 
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= 
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oy 
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II. When it rains, the Electricity of the 
kite is generally negative, and very ſeldom 


poſitive. | 

| IV. The: aurora den ſeems not to affect | RY 
the Electricity of the kite. | 
11. 

4 

V. The euere ſpark taken from hs feng | ji 
of the kite, or from any inſulated Conductor | _ 


connected with it, eſpecially when it does not 
rain, is very ſeldom longer than a quarter of 
an inch, but it is exceedingly pungent. 
When the index of the electrometer is not 
higher than 20”, the perſon that takes the 
ſpark, will feel the effect of it in his legs; 
it appearing more like the diſcharge of an 
electric jar, than the ſpark taken from the 
prime Conductor of an electrical machine. 


1 r 
rr 
„ > — — 


VI. The Electricity of the kite is in gene- 
ral ſtronger or weaker, according as the ſtring 
is longer or ſhorter, but it does not keep 
any exact proportion to it; the Electricity, 
for inſtance, brought down by a ſtring of 
2 hundred yards, may raiſe the index 


of the electrometer to 20? when with 
| double 


* 
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double that length of ſtring, the index of the 
| electrometer Oils not 80 e chan =. 


vn. When the weather is damp, 5d the 
Electricity is pretty ſtrong, the index of the 
electrometer, after taking a ſpark from the 
ftring, or preſentirig the knob of a coated 
phial to it, riſes ſurpriſingly quick to its uſual 
place; but in dry and warm 1 it riſes 
exceedingly flow. 


z 


"Theſe few lis are in "OM the deduftion | 
of all my experiments performed with the 
kites, during the courſe of about two years. 
How far they may be of uſe, or may coincide 
with the obſervations of other experimenta- 
tors, I will not pretend to ſay. My expe- 
riments have been performed at Iſlington, and 
perhaps the reſult of ſimilar ones may be 
different at other places, eſpecially under 
different climates; I wiſh, therefore, that 
they may be accurately repeated in other 
places, and their reſult may be compared 
together, in order to determine, if poſſible, 
ſomething ſatisfactory, relative to the cauſe 
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of that perpetual Electricity, which exiſts in ; | 
the atmoſphere, 'and/ which, very probably, _—_ 
occaſions the Electricity of the clouds. ' BN 
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CHAP. III. 


88 performed with the Atmoſpherica 
Electrometer, and the Electrameter for the 


Rain. 


IG. 1, of Plate III, repreſents a very 
ſimple inſtrument, which I have con- 


trived for the purpoſe of making obſerva- 


tions on the Electricity of the atmoſphere, 
and which on ſeveral accounts ſeems to 
be the moſt uſeful for that purpoſe. 
AB is a common jointed fiſhing-rod without 
the laſt, or ſmalleſt joint. From the ex- 
tremity of this rod proceeds a ſlender glaſs 


tube C, covered with ſealing-wax, and 


having a cork D, at its end, from which a 
pith ball ele&rometer is ſuſpended. H G1 
is a piece of twine faſtened to the other 
extremity of the rod, and ſupported at G 
by a ſmall ſtring FG. At the end I of the 
twine, a pin is faſtened, which, when puſhed 


into the cork D, renders the electrometer E 


uninſulated. 


When 
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When I wala obſerve PS Electricity of & | 


the atmoſphere with this inſtrument, I thruſt 


the pin I, into the cork D, and holding the- 
rod by its lower end A, project it out from 


a window in the upper part of the houſe, 
into the air, raiſing the end of the rod 
with the electrometer, ſo as to make an 
angle of about 50? or 60% with the ho- 
rizon. In this ſituation I keep the inſtru- 
ment for a few ſeconds, and then pulling 
the twine at H, I diſengage the pin from 


the cork D, which operation cauſes the ſtring 


to drop in the dotted fituation K L, and 
leaves the electrometer inſulated, and elec- 
trified, with an Electricity contrary to that 
of the atmoſphere.— This done I draw the 
inſtrument into the room, and examine the 
quality of the Electricity, without obſtruction 
either from wind, or darkneſs. 


With this inſtrument I have made ob- 
ſervations on the Electricity of the atmoſ- 


phere, ſeveral times in a day for ſeveral 


months, and from them I have deduced 
the following general obſervations, which 
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ſeem to coincide with thoſe made with the 


electrical kites.” 


I. That there is in the atmoſphere at all 


times a quantity of Electricity; for, when- 
ever I uſe the above-deſcribed inſtrument, it 
1 1557 S ſome Electricity. f 


I. That the Elearicity of the spleen 


or fogs, is always of the ſame kind; namely, 
poſitive; for the electrometer is always ne- 


gative, except when it is evidently influenced 
by heavy clouds near the zenith; as it 
appears by the obſervations made the 19th 
of October in the TOY «mn of the 
ee 


III. That in general the ſtrongeſt Electri- 


city is obſervable in thick fogs, and alſo in 


froſty weather; and the weakeſt, when it is 


cloudy, warm, and very near raining: but 


it does not ſeem to be los by night, than 1 in 
the Are : 


IV. That in a more elevated place the 


Electricity is ſtronger than in a lower one; 


for having tried the atmoſpherical electrome- 
| ter 
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ter both i in the ſtone, and iron gallery on the 

cupula of St. Paul's Cathedral, I found that 

the balls diverged much more in the latter, 

than in the former leſs elevated place; hence 

it appears, that, if this rule takes place at 

any diſtance from the earth, the Electricity 

in the upper regions of the atmoſphere mult | 
be exceedingly ſtrong. PL 
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The electrometer for the rain, in princi- 
ple, is nothing more than an inſulated in- 
ſtrument to catch the rain, and by a pith 
ball electrometer to ſhew the quanidey” and 
quality of its Electricity. HE 


Fig. 2, of Plate III, repreſents an inſtru- 
ment of this kind, which I have frequently 
uſed, and after ſeveral obſervations, have 
found to anſwer very well. AB CI is a 
ſtrong glaſs tube about two feet and a half 
long, having a tin funnel D E cemented 
do its extremity, which funnel defends part 
of the tube from the rain. The outſide ſur- 
face of the tube from A to B is covered 
with ſealing-wax ; ſo alſo is the part of it 
which is covered by the funnel. FD is a 
piece of cane, round which ſeveral braſs 
wires are twiſted in different directions, ſo 
as to catch the rain eaſily, and at the ſame 
time to make no reſiſtance to the wind. 
This piece of cane is fixed into the tube, 
and a flender wire proceeding from it, goes 
through the bore of the tube, and commu- 


nicates with the ſtrong wire A G, which is 


- thruſt into a piece of cork faſtened to the 
B b 4 end 
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. end A of the tube. The end G of the wire 
A G, is formed in a ring, from which I 
- ſuſpend a more or leſs ſenſible pith ball elec- 
trometer, as occaſion requires. 


This inſtrument is faſtened to the fide 
of the window frame, where it is ſupported 
by ſtrong braſs hooks at C B, which part of 
the tube is covered with a ſilk lace, in order 
to adapt it better to the hooks. The part 
FC is out of the window, with the end F 
a little elevated above the horizon. The re- 
maining part of the inftrument comes through 
à hole in one of the lights of the ſaſh, within 
the room, and no more of it touches the ſide 
of the window, than the part CB. 


When it rains, eſpecially in paſſing ſhow- 
ers, this inſtrument, ſtanding in the ſituation 
above deſcribed, is frequently electrified, and 
by the diverging of the electrometer, the 
quantity and quality of the Electricity of 
the rain may be obſerved, without any 
danger of a miſtake. With this inſtrument 
I have obſerved that the rain is generally, 
though not always, electrified negatively, 

and ſometimes ſo ſtrongly, that I have been 
| +6 able 
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able to charge a ſmall 1 a ig at the wire 
AG. | 862 411888 | JE” 


th. 


This inftrument ſhould be fixed in ſuch 
a manner, that it may be eaſily taken off 


from the window, and replaced again, as 


occaſion requires ; for it will be neceſſary to 
clean it very often, particularly when a ſhower 
of rain is e 


I ſhall conclude this chapter with the de- 


ſcription of a pocket electrometer fig. 5 
and 6, of Plate III, that I have lately con- 
ſtructed, and which on ſeveral accounts ſeems 
preferable to thoſe of the moſt ſenſible ſort 
now in uſe. The caſe, or handle, of this 
electrometer is formed by a glaſs tube about 
three inches long, and three tenths of an 
inch in diameter, half of which is covered 
with ſealing-wax. From one extremity of 
this tube, 1. e. that, without ſealing-wax, a 
ſmall loop of filk proceeds, which ſerves 
occaſionally to hang the electrometer on a 
pin, &c. To the other extremity of the 


tube, a cork is adapted, which, being cut 


tapering on both ends, can fit the mouth of 
the tube with either end. From one 
extremity 
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extremity of this cork, two linen threads | 
proceed, a little ſhorter than the length of 


the tube, ſuſpending each a little cone of pith 


of elder. When this electrometer is to be 


uſed, that end of the cork, which is oppo- 
ſite to the threads, is puſhed into the mouth 
of the tube; then the tube forms the in- 


ſulated handle of the pith electrometer as 


repreſented fig. 6, Plate III. But when 


the electrometer is to be carried in the 


pocket, then the threads are put into the 


tube, and the cork ſtops it, as repreſent- 


ed fig. 5. Thie peculiar advantages of this 
electrometer, are, its convenient ſmall ſize, 
its great ſenſibility, and its continuing 


longer in good order than any other I have 


yet ſeen. 


| OY 4, of Plate III, repreſents a caſe to 
carry the above-deſcribed electrometer in. 
This caſe is like a common tooth-pick caſe, 
except that it has a piece of amber fixed on 


one extremity A, which may occaſionally 


ſerve to electrify the electrometer negatively, 
and on the other extremity it has a piece of 


ivory faſtened upon a piece of amber B C. 


This amber B C ſerves only to inſulate the 
ivor Ys 


OF ELECTRICITY. 3% 
ivory, which, when inſulated, and rubbed 
againſt woollen cloths,” acquires a poſitive 
Electricity, and it is therefore uſeful to elec- 
trify the electrometer poſitively, 


\ 


CHAP. 
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CH A Tc IV. 
Experiments made with the Beep con- 
monly called a Machine for 1 ber- 
petual e 


N fig. 9, of Plate III, there are repreſent- 
ed ſome Plates, commonly called, the 
Machine for exhibiting perpetual Electricity, 
or the Electrophorus. This machine conſiſts 
of two plates, one of which B, is a circular 
glaſs plate covered on one ſide with ſome 
ſulphureous or reſinous electric, moſt com- 
monly with a compoſition made of equal parts 
of roſin, ſhell-lac, and ſulphur; the other 
plate A, is a braſs plate, or a board covered 
with tin-foil, which is nearly of the ſame 
dimenſions as the electric plate, and it is 
furniſhed with a glaſs handle I, which, by 
means of a braſs or wooden ſocket, is ſcrewed 
into its center. This machine is the in- 
vention of an Italian philoſopher (Mr. 
VoLTa of Como), and its uſe is the fol- 
lowing. | 
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Firſt, the plate B is excited, by rubbing 
its coated ſide with a piece of new white 
flannel, and when excited as much as poſſible, 
is ſet upon the table with the coated ſide up- 
permoſt; ſecondly, the metal plate is laid 1 
upon the excited electric, as repreſented inan ST 
the figure; thirdly, the metal plate is touched 6 
with the finger or any other Conductor, 
which, on touching the plate, receives a ſpark 
from it. Laſtly, the metal plate A, being | 
held by the extremity of its glaſs: handle I, 1 
is ſeparated from the electric plate, and, after | 
it is elevated above that plate, it will be found = 
ſtrongly electrified with an Electricity con- 
trary to that of the electric plate, in which caſe 
it will give a very ſtrong ſpark to any Con- 
ductor brought near it. By ſetting the 
metal upon the electric plate, touching it 
with the finger, and ſeparating it ſucceſſively, 
a great number of ſparks may be obtained 
apparently of the ſame ſtrength, and 
that without exciting again the electric 
plate. If theſe ſparks are repeatedly given 
to the knob of a coated phial, this will pre- 
ſently become charged. | 
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The action of theſe plates depends upon a 
principle long ago diſcovered, viz. the power 
that an excited electric has to induce a con- 
trary Electricity in a body brought within its 
ſphere of action; the metal plate therefore, 
when ſet upon the excited electric, acquires 
a contrary Electricity by giving its electric 
fluid to the hand, or other Conductor that 
touches it, when ſet upon a plate poſitively 

electrified, or acquiring an additional quantity 
of fluid from the hand, &c. when ſet upon 
a plate electrified negatively. | 


As to the continuance of the virtue of this 
electric plate, when once excited without 
repeating the excitation, I think, there is not 
the leaſt foundation for believing it perpetual, 
as ſome. gentlemen have ſuppoſed ; it being 
nothing more than an excited electric, it muſt 
gradually loſe its power by imparting con- 
tinually ſome of its Electricity to the air, or 
other ſubſtances contiguous to it. Indeed 
its Electricity, although it could never be 
proved to be perpetual by experiments, laſts 
a very long time, it having been obſerved to 


be pretty ſtrong ſeveral days, and even weeks 
; 15 | 3 after 


N 
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after excitation. The great duration of the 
Electricity of this plate, I think, depends 


upon two cauſes: firſt, becauſe it does not 


loſe any Electricity by the operation of put- 
ting the metal plate upon it, &c. and ſecond- 
ly, becauſe of its flat figure, which expoſes 
it to a leſs quantity of air in compariſon with 
a ſtick of ſealing-wax, or the like, which 
being cylindrical, expoſes its ſurface to a 
greater quantity of air, which is continually 
robbing the excited electrics of their virtue. 


The firſt experiments that I made, relative 
to this machine, were with a view - to 


diſcover which ſubſtance would anſwer 


beſt for coating the glaſs plate,. in order to 
produce the greateſt effect. I tried ſeveral 
ſubſtances either ſimple or mixed, and at laſt 
I obſerved, that the ſtrongeſt in power, as 
well as the eaſieſt, I could conſtruct, were thoſe 


made with the ſecond fort of ſealing-wax , 
ſpread 


* It is remarkable that ſometimes they will not act well 
at firſt, but they may be rendered very good by ſcraping 
with the edge of a knife the ſhining, or gloſſy ſurface of 
the wax. This ſeems analogous to the well-known pro- 


perty of glaſs, which is, that new cylinders or globes, 


made 
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ſpread upon a thick plate of glaſs *. 'A 
plate that I made after this manner, and no 
more than 11x inches in diameter,” when once 
excited, could charge a coated phial-ſeveral 
times ſucceſſively, ſo ſtrong as to pierce a hole 
through a card with the diſcharge. Some- 
times the metal plate, when ſeparated from it, 
was ſo ſtrongly electrified, that it darted 
ſtrong flaſhes to the table, upon which the 
electric plate was laid, and even into the air, 
beſides cauſing the ſenſation of the ſpider's 
web upon the face brought near it, like an 
electric ſtrongly excited. The power of ſome 
of my plates is ſo ſtrong that ſometimes the 
electric plate adheres to the metal, when this 
is lifted up, nor will they ſeparate even if the 
metal plate is touched with the finger, or 
other Conductor. 


— * 


JP 


os oe. of A 
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made for electrical purpoſes, are often very bad eleQtrics at 
firſt, but that they improve by being worked, i. e. by ha- 
ing their ſurface a little worn, Paper alſo has this pro- 
perty. 

* I have lately ſeen ſome of thoſe plates contbudad by 
Mr, G. ADpams, which acted exceedingly well; and 
they were made with a compoſition of two parts of ſhell- 
lac, and one part of Venice turpentine, without any glaſs 


plate. 
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* Alter having excited the ſealing- wax, 0 


I lay the plate with the wax upon the table, 
and the glaſs uppermoſt, 1. e. contrary to the 
common method, then, on making the uſual 
experiment of putting the metal plate on it, 
and taking the ſpark, &c. I obſerve it to be 
attended with the contrary Electricity, that 
is, if T lay the metal plate upon the electric 
one, and while in that ſituation, touch it with 
an inſulated body, that body acquires the 
politive Electricity, and the metallic, removed 
from the electric plate, appears to be negative; 
whereas it would become poſitive, if laid 
upon the excited wax. This experiment, I 
find, anſwers in the ſame manner, if an 


electric plate is uſed, which has the ſealing- 
wax coating on both ſides, or one of Mr. 


Apaus's, which has no glaſs plate. 


If the braſs plate after being ſeparated 
from, be preſented with the edge toward the 


wax, lightly touching it, and thus be drawn 


over its ſurface, I find that the Electricity of 
the metal is abſorbed by the ſealing-wax, 
and thus the electric plate loſes part of its 


power ; and if _ operation is repeated five 
Ce 15 or 
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— 


cr ſix times, the electric plate loſes its power 


intirely, ſo that a new excitation is neceſſary 
in order to revive it. | 


If, inſtead of laying the electrie plate upon 
the table, it is placed upon an electric ſtand, 


fo as to be accurately inſulated, then the 
metal plate ſet on it, acquires ſo little 
Electricity, that it can only be diſcovered 


with an electrometer; which ſhows, that the 


Electricity of this plate will not be conſpicu- 
ous on one ſide of it, if the oppoſite ſide is 


not at liberty either to part with, or acquire 


more of the electric fluid. In conſequence 


of this experiment, and in order to aſcertain 


how the oppoſite tides of the electric plate 


would be affected in different circumſtances, 
[ made the following experiments. 


Upon an electric ſtand E fig. ꝙ, Plate III. 
I placed a circular tin plate, nearly {1x inches 
in diameter, which by a ſlender wire H com- 
municated with an electrometer of pith balls 
G, which was allo inſulated upon the electric 
ſtand F. I then placed the excited electric 
plate D oft fix inches and a quarter in diame- 


ter, upon the tin plate, with the wax upper- 


moſt, 
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moſt, and on removing my hand from it, 
the electrometer G, which communicated 

with the tin plate, +. e. with the under ſide of 
the electric plate, immediately opened with 
negative Electricity. If, by touching the 
electrometer, I took that Electricity off, the 
electrometer did not afterwards diverge. But 
if now, or when the electrometer diverged, 
I preſented my hand open, or any other unin- 
ſulated Conductor at the diſtance of about one 
or two inches, over the electric plate, without 
touching it, then the pith balls diverged, or 
if they diverged before, came together, and 
immediately diverged again with poſitive 
Electricity; I removed the hand, and the 
balls came together ;—approached the hand, 
and they diverged ; and fo on. 


If while the pith balls diverged with ne- 
gative Electricity, I laid the metal plate, hold- 
ing it by the extremity K of its glaſs handle, 
upon the wax, the balls came, for a little 
time, towards one another, but ſoon opened 
again with the ſame, i. e. negative Electri- 
city, 
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other diſpoſition of the apparatus. 
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If whilſt the metallic reſted upon the clec- 


tric plate, I touched the former, the elec- 
trometer immediately diverged with poſitive 
Electricity, which if, by touching the eleQtro- 


meter, I took off, the electrometer continued 

without divergence.—T touched the metal 
plate again, and the electrometer opened again; 
and ſo on for a conſiderable number of 
times; until the metal plate had acquired its 


full charge. On taking now the metal plate 
up, the electrometer G inſtantly en with 


ſtrong e Electri tr. 1 
5 
| 1 . | the een experintients 
with this only difference in the diſpoſition 
of the apparatus, 1. e. I laid the electric 
plate D with the excited ſealing- wax upon 
the circular tin plate, and the glaſs upper- 
moſt; and the difference in their reſult was, 
that where the Electricity had been poſitive in 
the former diſpoſition of the apparatus, it now 


became negative, and vice verſa; except 


that, when I firſt laid the electric plate upon 
the tin, the electrometer G diverged with 
negative Electricity as well in this, as in the 


I re- 
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I repeated all the above experiments with 
an electric plate, which beſides the ſealing- 
wax coating on one fide, had a ftrong coat 

of varniſh on the other ſide, and their reſult 
was ſimilar to that of thoſe APE) with the 
above-deſcribed plate. | | 


As to the explanation of theſe experi- 
ments, they ſeem to depend upon theſe 
two well known principles, vis. that a 
body brought within the ſphere. of action 
of an electrified body, does actually acquire 
the contrary Electricity; and that the exiſt- 
ence of one kind of Electricity upon the 
ſurface of a ſubſtance whatever, cauſes the 
exiſtence of the contrary * upon ſome 
other ſubſtance near it. 


Cc3 CHAP. 
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. 
Experiments on C alours. 


'AVING accidentally obſerved than an 

electric ſhock ſent over the ſurface | 
of a card, marked a black ſtroke upon a 
red ſpot of the card, 1 Was from this in- 
| duced to try what would be the effect of 
ſending ſhocks over cards painted with dif- 
ferent water colours; accordingly, I painted 
ſeveral cards with almoſt every colour 1 
had, and ſent ſhocks * over them, when 
they were very dry; making uſe of the uni- 

verſal diſcharger fig. 5, rt I. F elfen 
J cot 

Vermillion was marked with a ſtrong 
black track, about one tenth of an inch 
wide. This ſtroke is generally ſingle as 
repreſented by A B fig. 7, of Plate III; 
ſometimes it is divided in "oy towards the 


*The force generally Wee was the full chars of 
onef oot and a half of coated laß. | 
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middle, like E F; and ſometimes, particu- 
larly when the wires are ſet very diſtant 
from one another, the ſtroke is not con- 
tinued, but interrupted in the middle, like 
6H. It often, although not always, hap- 
pens, that the impreſſion is marked ſtrong- 
er at the extremity of that wire, from 
which the electric fluid iſſues, as it ap- 
pears at E, ſuppoſing . that the wire C 
communicates , with the poſitive fide of the 
jar; whereas the extremity of the ſtroke, 
contiguous to the point of the wire D, is 
neither ſo ſtrongly, marked, nor ſurrounds 
the wire ſo much as the other extremi- 
ty E. 
| e 

Cm vc a faint and en im- 

preſſion of a purple colour. 


Verdigriſe was ſhook off from the ſur- 
face of the card, except when it had been 
mixed with ſtrong gum-water, in which caſe 
it received a very faint impreſſion. 


White lead was marked: whh ſtrong 
black track, not fo broad as that on vermil- 
hon, 8 


C4 Red 
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jk hs was Ds with a WOES! _ 
aue like carmine. | 


The other colour s, I tried, were orpi- 
ment, gambodge, ſap- green, red- ink, ultra- 
marine, Pruſſian blue, and a few others, 
which were compounds of the above; but 
_ receivetl no n mug 


2 bnviug book eee 3 ae 
black mark, which vermillion receives from 
the electric ſhock, might poſſibly be owing 
to the great quantity of ſulphur contained 
in that mineral, I was induced to make 
the following experiment. I mixed toge- 
ther equal quantities of orpiment, and 
flower of ſulphur, and with this mixture, 
by the help, as uſual, of very diluted gum- 
water, I painted a card; but the electric 
ſhock ſent over it, left not the leaſt im- 

ea. | OE 


Deſirous of carrying 95 inveſtigation on 
colours a little further, with a particular 
view to determine ſomething relative to the 

| proper- 
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properties of lamp- black and oil , I pro- 
cured ſome pieces of paper painted on both 
ſides with oil colours, and fending the charge 
of two feet of coated glaſs over each of 
them, by making the interruption of the 
circuit upon their ſurfaces; I obſerved that the 
pieces of paper painted with lamp-black, 
Pruſſian blue, vermillion, and purple brown, 
were torn by the exploſion, but white lead, 
Naples yellow, Engliſh ochre, and verdi- 
Rte way unhurt. | | 


WW & 
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The Klang ſhock fancy over 4 piece of pa- 
per painted very thickly with lamp- black 
and oil left not the leaſt impreſſion. I ſent 
the ſhock alſo over a piece of paper un- 
equally painted with purple brown, and the 
paper was torn where the paint laid very 
n n unk en the paint 


* -It ties oſten been obſerved, that when the lightening 
has truck the maſts of ſhips, it has paſſed over ſuch 
parts of the maſts, which were covered with lamp-black 
and tar, or painted with lamp-black and oil, without the 
leaſt injury, at the ſame time that it has ſhivered the un- 
coated parts, in ſuch a manner as to render the maſts uſe- 


leſs. For a particular account of ſuch facts, ſee the Phil, 


Tranſ. Vol. XLVIII and LXVII | 
was 
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was evidently thicker. Theſe experiments 
repeated ſeveral times and with ſome 
little variation, which naturally produced dif- 
ferent effects; however, they all ſeem to 
5 1 n 1 OY eee 


'% 
* OY 0 - * 


I. A coat of oil paint, over any Abdbanes, 
defends it from the effects of ſuch an electric 
ſhock, as would otherwiſe injure it; but by 
no means defends it from any electric ſhock 
whatever. II. No one colour ſeems prefer- 
able to the others, if they are equal in ſub- 
ſtance, and equally well mixed with oil; but 
a thick coating does certainly afford à better 
defence, than Wee one. 0. 31444 


By rubbing the Abovdlimercioned pieces 
of paper, I find that the Paper painted with 
lamp=black and oil is more eaſily excited, 
and acquires a ſtronger Electricity, than the 
papers painted with the other colours; and 
perhaps on this account it may be, that lamp- 
black and oil might reſiſt the ſhock ſome- 


what better than the other paints. 
It is remarkable, that vermillion receives 


we black nnen when painted with lin- 
ſeed 


or ELEC err 
ſeed oil, nearly as well as when painted with 
water. The paper, painted with white lead 
and oil, receives alſo a black mark; but its 
nature is very ſingular. The track, when 
firſt made, is almoſt as dark as that mark- 
ed on white lead, painted with water, but 
it gradually loſes its blackneſs, and in about 
one hour's time (or longer, if the paint is not 
freſh), it appears-without any darkneſs, and 
when the painted paper is laid in a proper 
light, appears only marked with a colourleſs 
track, as if made by a finger-nail. I ſent 
the ſhock alſo over a piece of board, which 
had been painted with white lead and oil 
about four years before, and the exploſion 
marked the black track upon this alſo ; this 
track however was not fo ſtrong, nor vaniſh-- 
ed ſo ſoon as that marked upon the painted 
paper, but in about two days time it alſo va» 
iſhed intirely, 


CHAP. 
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CHAP, VI. 


5 Promiſcuous Experiments. 
Bſerving that a ſtrong ſpark may be 
obtained from the metal plate belong- 

ing to Mr. Vol TA s machine, deſcribed in 

the fourth chapter of this Part, when not 
the leaſt ſpark can be obtained from the 
electric plate itſelf, I was naturally induced 
to make uſe of the above- mentioned metallic 
plate, to diſcover the Electricity of very weak 
electrics; which otherwiſe would be either 
inobſervable, or ſo ſmall as not to permit its 
quality to be aſcertained. Accordingly I con- 
ſtructed ſeveral ſuch plates of different ſizes, 
beginning from that of a common metal 
button faſtened upon a ſtick of ſealing-wax, 
and by uſing them, I obtain a very ſenſible 

Electricity from the hairs of my legs, when 

ſtroked, and of my head, or any part, that 

I have tried of my body, or the head of 


almoſt any other perſon, 


_ 
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In this manner I obtain fo ſtrong ſoarks 
from the back of a cat, a hare's ſkin, a 
rabbit's ſkin, a piece of flannel, or of paper, 
that I can preſently charge a coated phial 
with either of thoſe, and ſo ſtrongly, as 
to Pierce a hole through a card with its 
diſcharge. 


| T have often obſerved that, when ſtroking a 
cat with one hand, and holding it with the 
other, I feel frequent ſmart pricklings on 
different parts of that hand, which holds 
the animal. In theſe circumſtances, very 
pungent ſparks may be drawn from the 
tips of ie ears of the cat. 


Smooth glas rubbed with a rabbit's ſkin, 
dry and warm, acquires, I find, the nega- 
tive Electricity; but if the ſkin is cold, the 
glaſs is excited poſitively. Sometimes ſmooth 
glaſs may be excited negatively with new 
white flannel, clean and dry, and alſo with a 
hare's ſkin. 


Obſerving the ftrong electric power of 
new white flannel, I thought that a piece 
of it, rolled round the globe of an electrical 


4 BE F 
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machine, would perhaps give a ſtronger 
Electricity to the prime Conductor, than the 
glaſs itſelf. In order to try the truth of my 
ſuppoſition, I tied a large piece of flannel, 
dry and warm, round the globe of the ma- 
chine, and for a rubber, I applied the palm 
of my hand, then turned the winch, firſt 
ſlowly, and afterwards briſkly ; but con- 
trary to my expectation, the Electricity at 
the prime Conductor, although poſitive, was 
ſo weak, that the index of the quadrant 
electrometer was not moved from its per- 
pendicular ſituation. Surpriſed at this event, 
I reſolved to take off the apparatus; but l 


was more ſurpriſed, when, on removing the 


flannel from the globe, the former appeared 
ſo ſtrongly politive, that it darted ſeveral 
| ſparks to my arm, and other contiguous 
bodies, and the latter remained ſo ſtrongly 
negative, that the electrometer upon the 
prime Conductor inſtantly elevated its index 
| to about 45%. This experiment being ſeveral 
times repeated, produced always the ſame 
effect. 


Having had occaſion to coat a ten ounce 
phial, for the Leyden experiment, I ſtuck 
| _ the 
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the braſs filings on the inſide of it, with 
varniſh, agreeable to the directions given 
by ſome writers on Electricity. This 
Phial remained about a week unuſed, but 
it happened that whilſt I was charging 
and diſcharging it for ſome experiments, 
on making a diſcharge, it exploded with a 
greater noiſe than uſual, the cork with the 
wire being at the ſame time blown out of 
the neck of it. Being intent upon the 
main experiments in hand I omitted to exa- 
mine this phenomenon ;—I replaced the 
cork into the neck of the phial, and went 
on charging and diſcharging it again; but it 
had not been charged above three or four 
times more, when, on making a diſcharge, 
the varniſh that ſtuck the braſs filings, was 
in a flame, which burnt the under fide of 
the cork, and occaſioned a good deal of 


| ſmoke and flame to come out of the phial. 


Some days after, this experiment was re- 
peated in the preſence of three gentlemen, 
well verſed in Electricity, when the cork with 
the wire, was alſo puſhed out of the neck 
of the phial; but the varniſh was this laſt 
time ſo far burnt, that the braſs filings were 
almoſt all dropped to the bottom of the phial, 

1 and 
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and they had their colour changed by the 
kv RE ; 


In making ſome experiments, of a nature 


rather different from Electricity, I aecciden- 


tally obſerved, that when I agitated ſome 
quickhlver'! in a glaſs tube hermetically ſeal- 
ed, and in whoſe cavity the air was very 
much rarefied, the outfide of the tube ap- 
peared ſenſibly electrified; its Electricity 
however was not conſtant, nor, as I firſt 
thought, in proportion to the agitation of 
the quickſilver. Being deſirous of aſcertain- 
ing the properties of ſuch tubes, I conſtruct- 


ed ſeveral of them, and by means of two 


| 2 ball electrometers, obſerved their pro- 


perties; but as they all agree in regard to the 


chief points, I ſhall only deſeribe one, which 
is the beſt of them. This tube is repreſented 


by fig. 3, of Plate III. Its length is thirty- 


one inches, and its diameter is little leſs 
than half an inch. The quickſilver in 
it may be about three fourths of an ounce, 
and in order to exhauſt it of air, I cloſed 


it while the quickſilver was boiling 1 in its op- 


er end. 
"Before 


—- 


— 
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Before this tube is uſed, I make it a little 


warm and clean it; then holding it nearly 


horizontal, I let the quickfilver in it, run 
from one end of the tube to the other, by 
gently, and alternately elevating and de- 
preſſing its extremities. This operation im- 


mediately renders the outſide of the tube 


electrical, but with the following remark= 
able property, v/z. that end of the tube, 


where the quickſilver actually ſtands, is poſi- 


tive, and all the remaining part is negative. 
If by elevating this poſitive end of the tube a 


little, I let the quickſilver run to the oppoſite 
end, which was negative, then the former 


inſtantly becomes negative; and the latter 
poſitive. The poſitive end has always a 
ſtronger Electricity than the negative. If 
when one end of the tube, for inſtance A, 
is poſitive, 1. e. when the quickſilver is in it, 
do not take off that Electricity, by touch- 


ing it; then on elevating this end A, ſo 


as to let the quickſilver run to the oppoſite 
end B, it appears negatively electrified in a 
very ſmall degree. If by depreſſing it again 
it be rendered poſitive a ſecond time, and 
that poſitive Electricity is neither taken off, 

"D's - then 
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then on elevating this end A again, it ap- 


pears to be poſitive in a ſmall degree: but if 


whilſt it is poſitive, its Electricity be taken 
off, then on being elevated, it appears ſtrong- 
ly negative, 


When about two inches of each extremity 


of this tube is coated with tin-foil as it ap- 
_ pears in the figure, that coating aſſiſts to 
render the Electricities at the extremities of 


the tube more conſpicuous, ſo that ſometimes 
they give * to a Conductor brought 


near. 


In regard to the conſtruction of ſuch tubes 


(which I have made of ſeveral lengths, from 


nine to thirty-one inches) it is obſervable 
that ſome will act very well, while others 
will hardly acquire any Electricity at all, 
even when they are made very hot. I am 
not yet thoroughly ſatisfied in reſpect to this 
difference, but ſuſpect that the thickneſs of 
the glaſs is more concerned, than any thing 
elſe, it appearing that a tube, whoſe glaſs is 
about one twentieth of an inch thick, anſwers 
better than either a thicker or 'a thinner 
one. 


I ſhall 
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I ſhall laſtly finiſh this Treatiſe with men- 
tioning - two remarkable diſcoveries lately 
made in Electricity, which, as they came 


to my notice after a great part of this work 


had already been printed, could not be con- 
veniently inſerted in any other place. The 
firſt of theſe diſcoveries is of Mr. KOESTLIN» 


who (as he ſa /s in his Latin Diſſertation of the 


Effects of Electricity upon ſome organic 
Bodies) has found that both animal and vege- 
tablelife is retarded by negative electrification. 
The other diſcovery 1s of Mr. AcHARD, at 
Berlin, who, in the month of January 1776, 
obſerved, that water froze, to the twentieth 


degree below the freezing point of Rx AuuuR's 


thermometer (which anſwers to te thirteenth 
degree below o of FARENHEIT's ſcale) was 
an electric. He tried his experiments in the 


open air where he found that a rod of ice two 


feet long and two inches thick, was a very im- 


perfect Conductor when REA UM UR's thermo- 


meter was at ſix degrees below o, and that it 
would not in the leaſt conduct, when the 
thermometer was at 20% By whirling a 
ſpheroid of ice in a proper machine, he 
even electrified the prime Conductor ſo as to 
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attract, repel; give ſparks, &c. The ice, that 


this gentleman made uſe of, was free from 
bubbles of air, and quite tranſparent ; to pro- 


7H duce which, he uſed to ſet a veſſel, contain- 
ing diſtilled water to be frozen, upon the 


window of a room, which was rather warm 
with reſpe& to the ambient air, where the 
water began to freeze on one fide of the 


veſſel, while on the other ſide it was Nill | 


liquid. 
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A 
IR condenſed or much rarefied obſtructs excitation, 7. 

a current of it from electriſied points, 36. electrified, 72. 
elerified artificially, 308. receiving a charge, 265. heat- 
ed by red-hot iron, a conductor, 306. heated by red-hot 
glaſs a very bad conductor, 307. 

Amalgam deſcribed, 137. 

Animals the effects of Electricity upon them, 36, 37. 61. 86. 

Apparatus, electrical deſcribed; 129. 160. 

Atmoſphere, its Electricity, 70. of ſmoke, 309. eleQrical, vi- 
ſible in vacuo, 224. 8 

Atmoſpherical Electricity, 70. electrometer, 370. 

Autraction electric, between bodies differently electrified, 37. 
its cauſe, 104. 

Aurora borealis, an electrical phenomenon, 73. imitated, 222. 


of 


Battery, electrical, 59. its conſtruction, . 166. experi- 


ments performed with it, 291. 


Bells, ele&rical, 316. | 
| Dd 3 Black 


t. 6 © <> 4 
Black duft raiſed from metals by electrical exploſions, VT 


Black frokes marked upon colours, 390. 
_ of electric "Ws 14. 207. 


C 


Capillary tubes electrified, 39, 316. 
Card pierced with the electric exploſion, 244. 
Cement for electrical purpoſes, 133. 
Charcoal its properties, 9. 
Charging and diſcharging in general, 52, 53. 57. a glaſs jar, 
5 175. 228. a battery, 176. other electrics, 271. 
Charged electrics, 5 2. 55. | 
Chocolate, its Electricity, 22. its power reſtored, 23. 


Circles marked upon metals by electrical exploſions, 66. * 


fairy, 297. 
Clouds generally electrified, 72. their influence upon the kite, 


366. 
2 53. glaſs 143. a plate of air, a other electrics, 
15 271, 272. 
| Cobefion between electrified bodies of the electrophorus, 384. 
Colours, priſmatick, marked by electric exploſions upon metals, 
67. 299. ditto upon glaſs, 62. 248. experiments upon, 390. 
Communicated Electricity, 29. 31. 49. 
| Compoſition for lining glaſs globes or cylinders, 134. 
Conductor, prime, 132. 139. leminous, 218. 
p | Condudtors, 3. a table of, 8. their nature, 119. obſtructing 
the paſſage of Electricity, 61. metallic to defend build- 


Ings, 76. 
Cup electrified, 312. 
Cuſbion, or rubber, 137. 


| D 
Diſeaſes cured by Electricity, 90, 


Di/charging rod, 146, 168. 


Def, black, raiſed from metals wy electrical exploſions, 64+ 
Earth» 


E 

Earthquakes, thought to be effects of kleene. 74. =y 
rated, 249. 300. 

Electric atmoſphere, whether it does exiſt or not, a the af- 
fection of bodics immerged in it, 31. 94. does not exclude 
the air, 236. 

Electric fluid, ior. its nature, iog. its bes 123. a  fingle 
fluid, 226. its courſe ſhewn, 238, 239. 241. 249. 252. 
313. 

 Elearic light, in vacuo, 218. 225. 222. its priſmatic colours, 

227. peculiarly penetrating, 215. 247. 

 Elaric Jpark, 1. 36. ſhock, 53. 59. attraction and repulſion, 
37. 104. fly, 169. 275. ſtar; 14. 2 pencil, 14. 207, well, 
190. s 

Flecrical air thermometer, 71 apparatus, 129. battery, 59. 
142. 166. bells, 316. machines, 2. 132. 149. ſpider, 318. 

E':@ricity, 2. poſitive or plus, and negative or minus, 16; 
102. vitreous, 15. refinous, 16. perpetual, 23. 380. rendered 
more conſpicuous by contracting the electrified bodies, 312. 
produced different ways, 20. communicated to cotiductors, 
31. communicated to electrics, 49 hypotheſis of, 101. per- 
vading the fubſtance of Conductors, 311. acquires an im- 
petus, 210. atmoſpherical, 70. not conſpicuous within the 
cavities of electrified bodies, 127. 190. firing inflam- 
mable ſubſtances, 66. 213. 258. melts metals, 62. the cauſe 
of thunder and lightening, 7i. promotes vegetation, 38. 
promotes evaporation and the circulation of the blood, 37, 
86. negative retards animal and vegetable life, 403. of the 
air, 72. of the kite, 344. 366. of the clouds, rain, ſnow, 
and hail, 72. not produced by fermentation, evaporation 
or coagulation, 96. applied as a remedy for ſeveral diſeaſes, 
84. different produced by different rubbers, 16. vindicating, 
4327, ; 

Elearicities the two, 11, their particular appearances, 12. 

Eleerics 2. a table of, 5. become conductors when made 

'Dd4 | very 


48 «Ns ih KK; 
very hot, 7. 304- 306. their nature, 119. reſinous and 
fluid, coated, 271. | 

Ele&rometer, 147. ſingle thread, 160. pith or cork ball, 160. 
diſcharging, 163. quadrant, 161. atmoſpherical, 370. for 
the rain, 375. for the pocket, 377. ſtandard of that uſed with 
the eleQrical kite, 342. 

Electrophorus, 380. 

Ewaporation increaſed by Electricity, 38. does not produce 
Electricity, 96. 

Excitation, 2. by rubbing, 20. . by heating and cooling, 20. 24. 
by melting, 20, 21. encreaſed by the amalgam, 137. 

| Experiments, electrical, concerning attraction and repulſion, 
179, on electric light, 207, with the Leyden phial, 228, 

with other charged electrics, 264. on the influence of 
points, 'and the uſe of metallic ConduQors, 273. with 

the eleQrical+ battery, 291. promiſcuous, 203. with the 
electrical kite, 344. with the rain and atmoſperical eleQro- 
meter, 370. with the electrophorus, 380. on colours, 390. 


* 


F 
Fairy rings, 297. | 
Falling flar, thought to be an Electrical phenomenon, 74. 
Fermentation does not produce Electricity, 96. | | 
Fire its origin, 110. different ſtates of its exiſtence, 111. its 
reſemblance to the electric fluid, 112. 


Fly, electrical, 169. 275. 
F * clectriked, 72: ſtrong Electricity 1 in time of, 1 


G 


Glaſs, the beſt for electrical purpoſes, 133. ſometimes a con- 
ductor, 7. 144. globes and cylinders, 133. veſſel exhauſted, 
7. veſſel with the air condenſed, 7. tube 141. exhauſted con- 
Gacting tube 220. containing quickſilver, 400, thinneſt ac- 
quires the ſtrongeſt charge, 56. 142. 


” 


# Hail 
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H 


Hail electrified, 72. 
Hypotheſis of Electricity, 101. 
Hurricanes thought to be effects of Electricity, 74. 


l 8 5 
Ice an electric when froze very hard, 403. | 
Inſalate, 3. the conſtruction of ſtools to, 170. 


Inſulated metallic rods to attract the Electricity from the 
"cloud . 


K 


Kite, electrical, to attract the Electricity of the clouds, 72. its 
conſtruction, 333. experiments made with it, 344. propo- 
ſitions deduced from the experiments made with it, 366. 
conſtruction of its ſtring, 335. . 


L 


Leyden phial, 56. its coating, 143. bodies without the circuit 
effected with the exploſion of it, 26. its two ſides contrarily 
electrified, 55. its ſpontaneous diſcharge, 142. 179. inca» 
pable of becoming charged when inſulated, 231. its redun 
dant Electricity, 325. experiments performed with it, 228. 
to put into the pocket when a 340. 

Leyden vacuum, 242. 

Lightening, an electrical phenomenon, 71, imitated, 270. its 
effects avoided, 76. 82. 273. ; 

Luminous conductor, S1s:- 


M 


Machines vlectrical, 2. their conſtruction in general, 132. the 
deſcription of ſome particular ones, 149. for en 


perpetual Electricity, . 
Magnttifm 


410 FN K. 
Magneti/m not effecting Electricity, 39. 4185 by che electtis- 
| exploſion, 65. 
Medical Electricity, 84. 287. 
Metallic Conductors, 76. their conſtruction, 77- their uſe exem- 
plified, 282. 
Metals conduct the electric fluid through their ſubſtance, 311. 
melted by Electricity, 293. calcined and revivified by the 
electric exploſion, 64. ſtruck into glaſs by the electric ex- 
ploſion, 259. coloured rings marked upon them by repeate!! 
' exploſions, 67. 299. circles marked on them by the explo- 
fion, 66. 297. in part reſiſt the paſſage of the electric fluid, 
61, 295. the difference of their conducting power in which 
manner aſcertained, 294. 296. 
Minus, or negative Electricity, 16. 


N 


Negative Electricity, 16, 
Mon- conductors. 3. the ſame as electrics, 5 
Non- electrics, 4. 


P 


Paper, quire of, pierced with the electric exploſion, 244. 

Pencil of rays, 14. 207. 

Perpetual Electricity, 23. the machine ts exbibiciag i it, 308; 

Perſonal ſecurity in time of a thunder-ſtorm, 82. 

Phoſphorus, Mr. Ca NTON's, N 215. illuminated by 
Electricity, 215. 

Phlogiſton, its exiſtence, 111. the cauſe of the conducting 
quality in bodies, 121. 

Polarity deſtroyed, reverſed, and given to needles by the 
electric exploſion, 56. 

Pefitive or plus Electricity, 16. 

Pointed bodies their influence, 35. 273. their properties exem- 
plified, 273. 282. their properties explained, 279. a current 
of air from them when electrified, 36. 

| Print 
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Prime conductor, 132. its conſtruction, 139. luminous, 218. 

Rain generally electrified, 72, the electrometer for the, 375. 

Repulfion electrical, 1. 94. its cauſe, 105. 

Refiduum of the charge, 177. | 

Refinous Electricity, 16. 

Rings fairy, 297. 

Rubber, 2. its conſtruction for an electrical machine, 137. for 
a glaſs tube, 142. for ſealing- wax, &c, 142. different Elec- 
tricity produced by different, 16, its Electricity different 
from that of the electric, 15. 

Rules, practical, 171. 


8 


Salted ſtring for the kite, 337. threads for electrometers, 161. 

Sealing-wax excited by melting, 22. 7 

Shock, electric, 59. weakened by the length of the conductor, 
60. deſtroying animal and vegetable life, 61. melting metals, 
62. calcines metals, and revivifies their calces, 64. acting 
like a phlogiſtic proceſs upon different kinds of air, 68, 
given to one or more perſons, 229. ſmall ones are e better 
for phyſical purpoſes, 288. 

Snow electrified, 72. | 

Spark, electric, 210. its effects upon an animal body, 36. 
ſhorter and ſtronger from charged electrics than from elec- 
trified Conductors, 58. viſible in water, 61. 253. diſplaces 
and rarefies the air, 255. > 

| Spider electric, 318. | 

Star, electric, 14. falling . to be an ee pheno- 
menon, 74. | 

Sulphur excited by melting, 21, 22. 


* T ; i | 
Theory of Electricity, 98. 1 
* Thunder 
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Thunder an electrical ene. 75 imitated, 270. 

Thunder- houſe, 282. | 

Tourmalin, its properties, 24. its properties found in other 
precious tones, 28. | | 

Tube glaſs, 141. conducting, ; 220, ſpiral, 319. containing 
quickſilver, 400. | 


V 

Facuum, 9. 40. Leyden, 242. | 

 Pegetables deſtroyed by the electrical exploſion, 61. their vege- 

tation promoted by electrification, 38. their vegetation re- - 

tarded by negative electrification, 403. 
Vitreous Electricity, 15. | 


W 


Water running from a pipe electrified, 38, 316, the ſpark viſi- 
ble in it, 61. 

Water-ſpout, an electrical phenomenon, 74. 267. imitated, 

268. ; | 

"Well cleric, 1 go. | 

Whirlwind. thought to be an electrical phenomenon, 74. imi- 
tated, 269. 

od from electrified points, 36, from excited clectrics, 40. 


290 


Page 


. 

2 
184. 
ah 
257. 
264. 


18. 


267. 
271. 


276. 


341. |. 
366. 


I. 


J. 
I 
1. 21. for plate 2. read Plate IT. 

l. 

I. 23. for puthe read up the 

I. 10. for as for inſtance read for inſtance 

I. 14. for other electrics read other charged 


. 9s for to inſulate fluid electrics read to coat. 


i ap 5 0s wc” 


20. for the different read different 
9. for ſkrewed read ſcrewed 


1. for G read H. 


electrics 
7. for preſſes read paſſes 


* 
I) 


fluid electrics 
21. for and even read but eren 
18. for the read that 
8. for clouds generally read clouds, ifit Joes 
rain, not generally 
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I. An Ess Ax towards a Syſtem of MixERALOOY: 
By AxkL FREDERIC CRONSTEDT, Tranſlated from 
the original Swediſh, with Notes by Guſtavon En- 
geſtrom. To which is added, a Treatiſe on the Pocket 
Laboratory, containing an eaſy Method, uſed by the 
Author, for trying Mineral Bodies; written by the 
Tranſlator. The whole reviſed and corrected, with 
ſome additional Notes, by EMANUEL MenDes DA 
CosTa. The Second Edition, to which is added an 
Appendix, in One Volume 8vo, price bound 6s. 


IT. An Eaſy Method of AssAavinG and CLAssING 
MIxERAL SUBSTANCES, containing plain and eaſy In- 
ſtructions for any Perſon to examine the Products of his 
own Land, or ſuch as are obvious in Excurſions or 
Travels in foreign Countries, without having a complete 
chemical Apparatus, To which is added, a Series of 
Experiments on the Fluor Spatoſus, or Sparry Fluor; 
abſtracted from the Memoirs of the Royal Swediſh Aca- 
demy of Sciences for the Year 1771. By Johx REIN». 
HOLD FoksTER, LL. D. and F. R. S. price 18. 6d. 
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